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COMPOUNDS 

The present invention relates to a group of benzoyl amino heterocyclyl compounds 
which are useful in the treatment or prevention of a disease or medical condition mediated 
5 through glucokinase (GLK or GK), leading to a decreased glucose threshold for insulin 
secretion. In addition the compounds are predicted to lower blood glucose by increasing 
hepatic glucose uptake. Such compounds may have utility in the treatment of Type 2 diabetes 
and obesity. The invention also relates to pharmaceutical compositions comprising said 
compounds and to methods of treatment of diseases mediated by GLK using said compounds. 

10 In the pancreatic p-cell and liver parenchymal cells the main plasma membrane 

glucose transporter is GLUT2. Under physiological glucose concentrations the rate at which 
GLUT2 transports glucose across the membrane is not rate limiting to the overall rate of 
glucose uptake in these cells. The rate of glucose uptake is limited by the rate of 
phosphorylation of glucose to glucose-6-phosphate (G-6-P) which is catalysed by glucokinase 

15 (GLK) [1]. GLK has a high (6-10mM) Km for glucose and is not inhibited by physiological 
concentrations of G-6-P [1]. GLK expression is limited to a few tissues and cell types, most 
notably pancreatic p-cells and liver cells (hepatocytes) [1]. In these cells GLK activity is rate 
limiting for glucose utilisation and therefore regulates the extent of glucose induced insulin 
secretion and hepatic glycogen synthesis. These processes are critical in the maintenance of 

20 whole body glucose homeostasis and both are dysfunctional in diabetes [2]. ' 

Li one sub-type of diabetes, Maturity-Onset Diabetes of the Young Type 2 (MODY-2), 
the diabetes is caused by GLK loss of function mutations [3, 4]. Hyperglycaemia in MODY-2 
patients results from defective glucose utilisation in both the pancreas and liver [5]. Defective 
glucose utilisation in the pancreas of MODY-2 patients results in a raised threshold for 

25 glucose stimulated insulin secretion. Conversely, rare activating mutations of GLK reduce 
this threshold resulting in familial hyperinsulinism [6, 6a, 7], In addition to the reduced GLK 
activity observed in MODY-2 diabetics, hepatic glucokinase activity is also decreased in Type 
2 diabetics [8]. Importantly, global or liver selective overexpression of GLK prevents or 
reverses the development of the diabetic phenotype in both dietary and genetic models of the 

30 disease [9-12]. Moreover, acute treatment of Type 2 diabetics with fructose improves glucose 
tolerance through stimulation of hepatic glucose utilisation [13]. This effect is believed to be 
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mediated through a fructose induced increase in cytosolic GLK activity in the hepatocyte by 
the mechanism described below [13]. 

Hepatic GLK activity is inhibited through association with GLK regulatory protein 
(GLKRP). The GLK/GLKEP complex is stabilised by fiuctose-6-phosphate (F6P) binding to 

5 the GLKRP and destabilised by displacement of this sugar phosphate by fructose- 1 -phosphate 
(F1P). F1P is generated by fructokinase mediated phosphorylation of dietary fructose. 
Consequently, GLK/GLKRP complex integrity and hepatic GLK activity is regulated in a 
nutritionally dependent manner as F6P is dominant in the post-absorptive state whereas F1P 
predominates in the post-prandial state. In contrast to the hepatocyte, the pancreatic 0-cell 

10 expresses GLK in the absence of GLKRP. Therefore, p-cell GLK activity is regulated 
extensively by the availability of its substrate, glucose. Small molecules may activate GLK 
either directly or through destabilising the GLK/GLKRP complex. The former class of 
compounds are predicted to stimulate glucose utilisation in both the liver and the pancreas 
whereas the latter are predicted to act exclusively in the liver. However, compounds with 

15 either profile are predicted to be of therapeutic benefit in treating Type 2 diabetes as this 
disease is characterised by defective glucose utilisation in both tissues. 

GLK, GLKRP and the K A tp channel are expressed in neurones of the hypothalamus, a 
region of the brain that is important in the regulation of energy balance and the control of food 
intake [14-18]. These neurones have been shown to express orectic and anorectic 

20 neuropeptides [15, 19, 20] and have been assumed to be the glucose-sensing neurones within 
the hypothalamus that are either inhibited or excited by changes in ambient glucose 
concentrations [17, 19, 21, 22]. The ability of these neurones to sense changes in glucose 
levels is defective in a variety of genetic and experimentally induced models of obesity [23- 
28]. Intracerebroventricular (icv) infusion of glucose analogues, that are competitive 

25 inhibitors of glucokinase, stimulate food intake in lean rats [29, 30]. In contrast, icv infusion 
of glucose suppresses feeding [31]. Thus, small molecule activators of GLK may decrease 
food intake and weight gain through central effects on GLK Therefore, GLK activators may 
be of therapeutic use in treating eating disorders, including obesity, in addition to diabetes. 
The hypothalamic effects will be additive or synergistic to the effects of the same compounds 

30 acting in the liver and/or pancreas in normalising glucose homeostasis, for the treatment of 
Type 2 diabetes. Thus the GLK/GLKRP system can be described as a potential "Diabesity" 
target (of benefit ii} both Diabetes and Obesity). 
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GLK is also expressed in specific entero-endocrine cells where it is believed to control 
the glucose sensitive secretion of the incretin peptides GIP (glucose-dependent insulinotropic 
polypeptide) and GLP-1 (Glucagon-Like Peptide-1) from gut K-cells and L-cells respectively 
(32, 33, 34). Therefore, small molecule activators of GLK may have additional beneficial 
5 effects on insulin secretion, p-cell function and survival and body weight as a consequence of 
stimulating GIP and GLP-1 secretion from these entero-endocrine cells. 

In WO00/58293 and WO01/44216 (Roche), a series of benzylcarbamoyl compounds 
are described as glucokinase activators. The mechanism by which such compounds activate 
GLK is assessed by measuring the direct effect of such compounds in an assay in which GLK 
1 0 activity is linked to NADH production, which in turn is measured optically - see details of the 
in vitro assay described hereinafter. Compounds of the present invention may activate GLK 
directly or may activate GLK by inhibiting the interaction of GLKRP with GLK. 

Further GLK activators have been described in WO03/095438 (substituted 
phenylacetamides, Roche), WO03/055482 (carboxamide and sulphonamide derivatives, Novo 
15 Nordisk), WO2004/002481 (arylcarbonyl derivatives, Novo Nordisk), and in WO03/080585 
(amino-substituted benzoylaminoheterocycles, Banyu). 

Our International application Number: WO03/000267 describes a group of benzoyl 
amino pyridyl carboxylic acids which are activators of the enzyme glucokinase (GLK). 

Our International application Number: WO03/015774 describes compounds of the 
20 Formula (A): 



wherein R is a substituted heterocycle other than a carboxylic acid substituted pyridyl. 

International application WO2004/076420 (Banyu) describes compounds which are 
25 generally a subset of those described in WO03/01 5774, wherein for example R 1 is an 
(substituted) alkyl ether and R 2 is (substituted) phenoxy. 

We have surprisingly found a small group of compounds, generally a selected 
subgroup of those described in WO 03/015774, which have generally superior potency for the 
GLK enzyme, and more advantageous physical properties, including, for example, one or 
30 more of higher aqueous solubility, higjier permeability, and/or lower plasma protein binding. 




(R 2 )n 



(A) 
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Consequently, such compounds having a balance of these properties would be expected to 
display higher plasma free drug levels and superior in vivo efficacy after oral dosing as 
determined, for example, by activity in Oral Glucose Tolerance Tests (OGTTs). Therefore this 
group of compounds would be expected to provide superior oral exposure at a lower dose and 
5 thereby be particularly suitable for use in the treatment or prevention of a disease or medical 
condition mediated through GLK. 

Thus, according to the first aspect of the invention there is provided a compound of 
Formula (I): 



R 2 is selected from'-C(0)NR 4 R 5 5 -S0 2 NR 4 R 5 , -S(0)pR 4 and HET-2; 
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
15 position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from 



HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
20 heteroatoms independently selected from O, N and S, wherein a -CH2- group can optionally 
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to a S(O) or S(0)2 group, which ring is optionally substituted on an available 
carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 
R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
25 cyano; 

R 4 is selected from hydrogen, (l-4C)alkyl [optionally substituted by 1 or 2 substituents 
independently selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted 




wherein: 



R is methyl; 




WO 2005/080360 PCT/GB2005/000562 

-5- 

with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ], (3-6C)cycloalkyl (optionally substituted 
with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or (l-4C)alkyl; 

or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 
5 heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
di(l-4C)alkylamino(l"4C)alkyl and HET-4; 

R 7 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkoxy(l- 

10 4C)alkyl, hydroxy(l-4C)alkyl and -S(0)pR 5 ; 

HET-3 is an N-linked, 4, 5 or 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or S(0) 2 

15 group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH 2 - group can optionally be replaced by a -C(O)- 
20 group and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or S(0)2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 

optionally containing 1 further nitrogen atom (in addition to the linking N atom) wherein a 
25 -CH 2 - group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 

available carbon or nitrogen atom by 1 substituent selected from hydroxy and R 3 ; 

R 8 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkylamino, 

di(l-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, 

hydroxy(l-4C)alkyl and-S(0)pR 5 ; 
30 HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 

3 ring heteroatoms independently selected from O, N and S; 

p is (independently at each occurrence) 0, 1 or 2; 
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misOorl; 
n is 0, 1 or 2; 

provided that when ra is 0, then n is 1 or 2; 
or a salt, pro-drug or solvate thereof 
5 In a further aspect of the invention there is provided a compound of formula (I), or a 

salt, pro-drug or solvate thereof as hereinbefore defined, with the proviso that compounds 
exemplified in WO2004/076420, which would otherwise fall within the scope of this 
invention, are excluded. 

In another aspect of the invention, there is provided a compound of the formula (T) as 
10 hereinbefore defined, wherein 
R l is methyl; 

R 2 is selected from -C(0)-HET-3 and -S0 2 -HET-3; 

HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
15 S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from 

R 6 ; 

HET-2 is a 4~, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH2- group can optionally 
20 be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to a S(O) or S(0)2 group, which ring is optionally substituted on an available 
carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 
• R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

25 R 4 is selected from hydrogen, (l-4C)alkyl [optionally substituted by 1 or 2 substituents 

independently selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted 
with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ], (3-6C)cycloalkyl (optionally substituted 
with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or (1 -4C)alkyl; or 

30 R 4 and R 5 together with the nitrogen atom to which they are attached may form a heterocyclyl 
ring system as defined by HET-3; 
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R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl,(l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
di(l-4C)alkylamino(l-4C)alkyl and HET-4; 

R 7 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C^NRV, (l-4C)alkoxy(l- 

5 4C)alkyl,hydroxy(l-4C)alkyland-S(0)pR 5 ; 

HET-3 is an N-linked, 4, 5 or 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(0) or S(0)2 

10 group; which ring is optionally substituted on an available caibon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH2- group can optionally be replaced by a -C(O)- 
15 group and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or S(0)2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 

optionally containing 1 further nitrogen atom (in addition to the linking N atom) wherein a 
20 -CH 2 - group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 

available carbon or nitrogen atom by 1 substituent selected from hydroxy and R 3 ; 

R 8 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkylamino, 

di(l-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, 

hydroxy(l-4C)alkyl and-S(0)pR 5 ; 
25 HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 

3 ring heteroatoms independently selected from O, N and S; 

p is (independently at each occurrence) 0, 1 or 2; 

misOor 1; 

n is 0, 1 or 2; 
30 provided that when m is 0, then n is 1 or 2; 

In a further aspect of the invention there is provided a compound of the formula (I) as 

hereinbefore defined, or a salt, pro-drug or solvate thereof, wherein: 
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HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(0) or S(0)2 
5 group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 . 

In another aspect of the invention, there is provided a compounds of the formula (T) as 
hereinbefore defined, wherein 
R 1 is methyl; 

10 R 2 is selected from -C(0)NR 41 R 51 , -S0 2 NR 4l R 51 and-S(0)pR 41 ; 

HET-1 is a 5- or 6-membered, C-linked heteroaiyl ring containing a nitrogen atom in the 2- 
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from 

15 R 6 ; 

HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH 2 - group can optionally 
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to a S(O) or S(0)2 group, which ring is optionally substituted on an available 
20 carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 

R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

R 41 is selected from (l-4C)alkyl [substituted by 1 or 2 substituents independently selected 
from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected 
25 from R 7 ) and -C(0)NR 5 R 5 ], (3-6C)cycloalkyl (optionally substituted with 1 group selected 
fromR 7 ) and HET-2; 
R 51 is hydrogen or (l-4C)alkyl; 

R 4 is selected from (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently 
selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group 
30 selected from R 7 ) and -C(0)NR 5 R s ], (3-6C)cycloalkyl (optionally substituted with 1 group 
selected from R 7 ) and HET-2; 
R 5 is hydrogen or (l-4C)alkyl; 
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or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 
heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
5 di(l-4C)alkylamino(MC)alkyl and HET-4; 

R 7 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkoxy(l- 
4C)alkyl, hydroxy(l-4C)alkyl and -S(0)pR 5 ; 

HET-3 is an N-linked, 4, 5 or 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
10 independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or S(0) 2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
1 5 optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH 2 - group can optionally be replaced by a -C(0)- 
group and wherein a sulphur atom in the ring may optionally be oxidised to a S(0) or S(0) 2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 
20 HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further nitrogen atom (in addition to the linking N atom) wherein a 
-CH 2 - group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 
available carbon or nitrogen atom by 1 substituent selected from hydroxy and R 3 ; 
R 8 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkylamino, 
25 di(l-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, 
hydroxy(l-4C)alkyl and^S(0)pR 5 ; 

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 
3 ring heteroatoms independently selected from O, N and S; 
p is (independently at each occurrence) 0, 1 or 2; 
30 misOorl; 
n is 0, 1 or 2; 

provided that when m is 0, then n is 1 or 2; 
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or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention there is provided a compound of the formula (T) as 
hereinbefore defined, or a salt, pro-drug or solvate thereof, wherein: 
5 R 4 is selected from hydrogen, (l-4C)alkyl [optionally substituted by 1 or 2 substituents 
independently selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted 
with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ], and HET-2; 

HET-3 as an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 

optionally containing 1 further nitrogen atom (in addition to the linking N atom) wherein a 
10 -CH 2 - group can optionally be replaced by a -C(O)-, is optionally substituted on an available 

carbon or nitrogen atom by 1 substituent selected from R 3 . 

In another aspect of the invention, there is provided a compounds of the formula (I) as 

hereinbefore defined, wherein 

R 1 is methyl; 
15 R 2 is HET-2; 

HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 
provided it is not thereby quatemised, with 1 or 2 substituents independently selected from 
20 R 6 ; 

HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH2- group can optionally 
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to a S(O) or S(0) 2 group, which ring is optionally substituted on an available 
25 carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 

R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

R 4 is selected from hydrogen, (l-4C)alkyl [optionally substituted by 1 or 2 substituents 
independently selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted 
30 with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ], (3-6C)cycloalkyl (optionally substituted 
with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or (l-4C)alkyl; 
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or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 
heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
5 di(l-4C)alkylaniino(l-4C)alkylandHET-4; 

R 7 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (1^4C)alkoxy(l» 
4C)alkyl, hydroxy(l-4C)alkyl and -S(0)pR 5 ; 

HET-3 is an N-linked, 4, 5 or 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
10 independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or S(0) 2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
15 optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH 2 - group can optionally be replaced by a -C(O)- 
group and wherein a sulphur atom in the ring may optionally be oxidised to a S(O) or S(0) 2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 
20 HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further nitrogen atom (in addition to the linking N atom) wherein a 
-CH 2 - group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 
available carbon or nitrogen atom by 1 substituent selected from hydroxy and R 3 ; 
R 8 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkylamino, 
25 di(l-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, 
hydroxy(l-4C)alkyl and -S(0)pR 5 ; 

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 
3 ring heteroatoms independently selected from O, N and S; 
p is (independently at each occurrence) 0, 1 or 2; 
30 misOorl; 
n is 0, 1 or 2; 

provided that when m is 0, then n is 1 or 2; 
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or a salt, pro-drug or solvate thereof. 

It will be understood that when R 4 is -C(0)NR 5 R 5 , each R 5 is independently selected 
from hydrogen and (l-4C)alkyl, and therefore this definition of R 4 includes (but is not limited 
to) -CONH2, -CONHMe, -CONMe 2 and -CONMeEt. 
5 It will be understood that where a compound of the formula (I) contains more than one 
HET-2 ring, they may be the same or different. 

It will be understood that where a compound of the formula (T) contains more than one 
group R 4 , they may be the same or different. 

It will be understood that where a compound of the formula (T) contains more than one 
1 0 group R 5 , they may be the same or different. 

It will be understood that where a compound of the formula (T) contains more than one 
group R 8 , they may be the same or different. 

A similar convention applies for all other groups and substituents on a compound of 
formula (I) as hereinbefore defined. 
15 Compounds of Formula (T) may form salts which are within the ambit of the invention. 

Pharmaceutically acceptable salts are preferred although other salts may be useful in, for 
example, isolating or purifying compounds. 

In another aspect, the invention relates to compounds of formula (I) as hereinabove 
defined or to a pharmaceutically acceptable salt. 
20 In another aspect, the invention relates to compounds of formula (T) as hereinabove 

defined or to a pro-drug thereof. Suitable examples of pro-drugs of compounds of formula (T) 
are in-vivo hydrolysable esters of compounds of formula (T). Therefore in another aspect, the 
invention relates to compounds of formula (T) as hereinabove defined or to an in-vivo 
hydrolysable ester thereof. 
25 In this specification the generic term "alkyl" includes both straight-chain and 

branched-chain alkyl groups. However references to individual alkyl groups such as propyl" 
are specific for the straight chain version only and references to individual branched-chain 
alkyl groups such as f-butyl are specific for the branched chain version only. For example, 
"(MQalkyl" includes methyl, ethyl, propyl, isopropyl and r-butyl. An analogous convention 
30 applies to other generic terms. 

For the avoidance of doubt, reference to the group HET-1 containing a nitrogen in the 
2-position, is intended to refer to the 2-position relative to the amide nitrogen atom to which 
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the group is attached. For example, the following structures are encompassed (but not limited 
to): 




Suitable examples of HET-1 as a 5- or 6-membered, C-linked heteroaryl ring as 
5 hereinbefore defined, include thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 

pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, tetrazolyl 
and triazolyl. 

It will be understood that HET-2 can be a saturated, or partially or fully unsaturated 

ring. 

10 Suitable examples of HET-2 include azetidinyl, furyl, thienyl, thiazolyl, isothiazolyl, 

thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, 
isoxazolyl, oxadiazolyl, morpholino, morpholinyl, piperidinyl, piperazinyl, morpholinyl, 
thiomorpholinyl, pyrrolyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 
dioxotetrahydrothienyl, 2-oxoimidazolidinyl, 2,4-dioxoimidazolidinyl, 2-oxo-l,3,4-(4- 

15 triazolinyl), 2-oxazoUdinonyl, 2-oxotetrahydrofuranyl, tetrahydrofiiranyl, tetrahydropyranyl, 
1,1-dioxothiomoipholino, 1,3-dioxolanyl, 1,2,4-triazolyl, 1, 2,3 -triazolyl, pyranyl, and 
4-pyridonyl. 

It will be understood that HET-2 may be linked by any appropriate available C or N 
atom, therefore for example, for HET-2 as "imidazolyr includes 1- , 2-, 4- and 5- imidazolyl. 
20 Suitable examples ofHET-3 as a 4-6 membered saturated or partially unsaturated 

heterocyclic ring are morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl. 

Suitable examples of HET-3 as a 7-membered saturated or partially unsaturated 
heterocyclic ring are homopiperazinyl, homo-morpholino, homo-thiomorpholino (and 
versions thereof wherein the sulfur is oxidised to an SO or S(0)2 group) and homo- 
25 piperidinyl. 

Suitable examples of HET-3 as an 6-10 membered bicyclic heterocyclic ring are 
bicyclic saturated or partially unsaturated heterocyclyl ring such as those illustrated by the 
structures shown below (wherein the dotted line indicates the point of attachment to the rest of 
the molecule): 
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In particular HET-3 is a [2,2,1] system such as 



N 




(7-azabicyclo[2.2.1]hept-7-yl). 



Suitable examples of HET-3 are morpholino, piperidinyl, piperazinyl, pyrrolidinyl and 
azetidinyl. 
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Suitable examples of HET-4 are furyl, pyrrolyl, thienyl, thiazolyl, isothiazolyl, 
thiadiazolyl, pyridyl, pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, 
isoxazolyl and triazolyl. 

It will be appreciated that, where definitions of heterocylyl groups HET-1 to HET-4 
5 encompass heteroaryl rings which may be substituted on nitrogen, such substitution may not 
result in charged quaternary nitrogen atoms. It will be appreciated that the definitions of HET- 
1 to HET-4 are not intended to include any O-O, O-S or S-S bonds. It will be appreciated that 
the definitions of HET-1 to HET-4 are not intended to include unstable structures. 

Examples of (l-4C)alkyl include methyl, ethyl, propyl, isopropyl, butyl and tert-butyl; 

10 examples of (3-6Qcycloalkyl include cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 
examples of halo include fluoro, chloro, bromo and iodo; examples of hydroxy(l-4C)alkyl 
include hydroxymethyl, 1-hydroxyethyl, 2-hydroxyethyl, 2-hydroxypropyl, 3-hydroxypropyl, 
1-hydroxyisopropyl and 4-hydroxybutyl; examples of (l-4C)alkoxy(l-4C)alkyl include 
methoxymethyl, ethoxymethyl, tert-butoxymethyl, 2-methoxyethyl, 2-ethoxyethyl, 

15 methoxypropyl, 2-methoxypropyl and methoxybutyl; examples of (l-4C)a!ky IS(0)p(l- 
4C)alkyl include methylsulfinylmethyl, ethylsulfinylmethyl, ethylsulfinylethyl, 
methylsulfinylpropyl, methylsulfinylbutyl, methylsulfonylmethyl, ethylsulfonylmethyl, 
ethylsulfonylethyl, methylsulfonylpropyl, methylsulfonylbutyl, methylthiomethyl, 
ethylthiomethyl, ethylthioethyl, methylthiopropyl, and methylthiobutyl; examples of amino(l- 

20 4C)alkyl include aminomethyl, aminoethyl, 2-aminopropyl, 3-aminopropyl, 1-aminoisopropyl 
and 4-aminobutyl; examples of (l-4Qalky!amino(l-4C)alkyl include (N- 
methyl)aminomethyl, (N-ethyl)aminomethyl, l-((N-methyl)amino)ethyl, 2-((N- 
methyl)amino)ethyl, (N-ethyl)aminoethyl, (N-methyl)aminopropyl, and 4-((N- 
methyl)amino)butyl; examples of di(l-4C)alkylamino(l-4C)alkyI include 

25 dimethylaminomethyl, methyl(ethyl)aminomethyl, methyl(ethyl)aiiiinoethyl, (N,N- 

diedxyl)aminoethyl, (N,N-dimethyl)aminopropyl and (N,N-dimethyl)aininobutyl; examples of 
(l-4C)alkylamino include methylamino, ethylamino, propylamino, isopropjdamino, 
butylamino and tert-butylamino; examples of di(l-4C)alkylamino include dimethylamino, 
methyl(ethyl)amiao, diethylamino, dipropylamino, di-isopropylamino and dibutylamino; 

30 examples of -C(0)(l-4C)alkyl include methylcarbonyl, ethylcarbonyl, propylcarbonyl and 
tert-butyl carbonyl. 
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It is to be understood that, insofar as certain of the compounds of Formula (I) defined 
above may exist in optically active or racemic forms by virtue of one or more asymmetric 
carbon atoms, the invention includes in its definition any such optically active or racemic 
form which possesses the property of stimulating GLK directly or inhibiting the GLK/GLKRP 
5 interaction. The synthesis of optically active forms may be carried out by standard techniques 
of organic chemistry well known in the art, for example by synthesis from optically active 
starting materials or by resolution of a racemic form. It is also to be understood that certain 
compounds may exist in tautomeric forms and that the invention also relates to any and all 
tautomeric forms of the compounds of the invention which activate GLK. 
10 In one embodiment of the invention are provided compounds of formula (I), in an 

alternative embodiment are provided pharmaceutically-acceptable salts of compounds of 
formula (I), in a further alternative embodiment are provided in-vivo hydrolysable esters of 
compounds of formula (T), and in a further alternative embodiment are provided 
pharmaceutically-acceptable salts of in-vivo hydrolysable esters of compounds of formula (I). 

15 

Particular values of variable groups are as follows. Such values may be used where 
appropriate with any of the values, definitions, claims, aspects or embodiments defined 
hereinbefore or hereinafter. In particular, each may be used as an individual limitation on the 
broadest definition of formula (T). Further, each of the following values may be used in 
20 combination with one or more of the other following values to limit the broadest deflation of 
formula (I). 

(1) R 2 is-C(0)NR 4 R 5 

(2) R 2 is -SC^NR^ 5 

(3) R 2 is -S(0) p R 4 
25 (4)R 2 isHET-2 

(5) m is 1 and R 2 is in the para position relative to the ether linkage 

(6) m is 1 and n is 0 or 1 

(7) m is 1 and n is 0 

(8) m is 1 and n is 1 

30 (9) m is 1 , n is 0 and R 2 is in the para position relative to the ether linkage 

(10) m is 1, n is 1, R 2 is in the para position relative to the ether linkage, R 3 is in the ortho 
position relative to the ether linkage 
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(1 1) m is 1, n is 1, R 2 is in the para position relative to the ether linkage, R 3 is in the meta 
position relative to the ether linkage 

(12) nis0 

(13) nisi 
5 (14) n is 2 

(1 5) n is 2 and both R 3 are halo 

(16) n is 2 and each R 3 is independently halo or methoxy 

(17) m is 1, n is 2 and R 2 is in the para position relative to the ether linkage 

(1 8) m is 1, n is 2, R 2 is in the para position relative to the ether linkage and each R 3 is in an 
1 0 ortho position relative to the ether linkage 

(19) m is 1, n is 2, both R 3 are halo, R 2 is in the para position relative to the ether linkage and 
each R 3 is in an ortho position relative to the ether linkage 

(20) R 3 is fluoromethyl or difluoromethyl 

(21) R 3 is halo or trifluoromethyl 
15 (22) R 3 is halo 

(23) R 3 is chloro or fluoro 

(24) R 3 isfluoro 

(25) R 3 is methoxy 

(26) n is 2 and both R 3 are fluoro, 

20 (27) n is 2, bothR 3 are fluoro and are in the 3- and 5-positions (meta-positions) relative to the 
ether linkage 

(28) m is 1 , n is 2, R 2 is in the para position relative to the ether linkage, both R 3 are fluoro 
and are in the 3- and 5-positions relative to the ether linkage 

(29) pis0 
25 (30)pisl 

(31) pis 2 

(32) HET-1 is a 5-membered heteroaryl ring 

(33) HET-1 is a 6-membered heteroaryl ring 

(34) HET-1 is substituted with 1 or 2 substituents independently selected from R 6 
30 (35) HET-1 is substituted with 1 substituent selected from R 6 

(36) HET-1 is unsubstituted 
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(37) HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, and 
triazolyl 

(38) HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, 
5 oxazolyl, isoxazolyl and oxadiazolyl 

(39) HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl 

(40) HET-1 is selected from thiazolyl, pyrazolyl and oxazolyl 

(41) HET-1 is selected from thiadiazolyl and oxadiazolyl 

(42) HET-1 is selected from 1,3,4-thiadiazolyl and 1,3,4-oxadiazolyl 
10 (43) HET-1 is selected from 1,2,4-oxadiazolyl and 1,2,4-oxadiazolyl 

(44) HET-1 is pyrazolyl 

(45) HET-1 is pyridyl or pyrazinyl 

(46) HET-1 is selected from thiazolyl, pyrazolyl, thiadiazolyl and pyridyl; 

(47) R 6 is selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, di(l-4C)alkylamino(l- 
15 4C)alkylandHET-4 

(48) R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, methoxymethyl, 
aminomethyl, N-methylaminomethyl, dimethylaminomethyl 

(49) R 6 is selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l-4C)alkyl, (1- 
4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, and di(l- 

20 4C)aUcylamino(l-4C)alkyl 

(50) R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N- 
methylaminomethyl, and dimethylaminomethyl 

(51) R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl and 
methoxymethyl 

25 (52) R 6 is selected from methyl, ethyl, bromo, chloro and fluoro 

(53) R 6 is methyl 

(54) R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N- 
methylaminomethyl, dimethylaminomethyl, hydroxymethyl and methoxymethyl 

(55) R 6 is selected from methyl, ethyl, aminomethyl, N-methylaminomethyl, 
30 dimethylaminomethyl, hydroxymethyl and methoxymethyl 

(56) R 6 is selected from methyl, ethyl, isopropyl and methoxymethyl 

(57) when 2 substituents R 6 are present, both are selected from methyl, ethyl, bromo, chloro 
and fluoro; preferably both are methyl 



WO 2005/080360 PCT/GB2005/000562 

-19- 

(58) R 6 is selected from (l-4C)alkylS(0)p(l-4C)alkyl, (l-4Qalkylamino(l-4C)alkyl, 
di(MC)alkylamino(l-4C)alkyl andHET-4 

(59) R 6 isHET-4 

(60) HET-4 is selected from furyl, pyrrolyl and thienyl 
5 (61) HET-4 is furyl 

(62) R 4 is hydrogen 

(63) R 4 is (l-4C)alkyl [substituted by 1 or 2 substituents independently selected from HET-2, 
-OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected from R 7 ) and 
-C(0)NR 5 R 5 ] 

10 (64) R 4 is (l-4C)alkyl [substituted by 1 substituent selected from HET-2, -OR 5 , -S0 2 R 5 , 
(3-6C)cycloalkyl and -C(0)NR 5 R 5 ] 

(65) R 4 is (l-4C)alkyl 

(66) R 4 is (l-4C)alkyl substituted by -OR 5 

(67) R 4 is (l-4C)alkyl substituted by HET-2 

15 (68) R 4 is (3-6C)cycloalkyl, particularly cyclopropyl 

(69) R 4 is (3-6C)cycloalkyl substituted by a group selected from R 7 

(70) R 4 is (3-6C)cycloalkyl substituted by a group selected from -OR 5 and (l-4C)alkyl 

(71) R 4 is HET-2 

(72) R 4 is selected from hydrogen, (l-4C)alkyl, and (l-4C)alkyl substituted with -OR 5 
20 (73)HET-2isunsubstituted 

(74) HET-2 is substituted with 1 or 2 substituents independently selected from (l-4C)alkyl, 
hydroxy and (l-4C)alkoxy 

(75) HET-2 is a fully saturated ring system 

(76) HET-2 is a fully unsaturated ring system 

25 (77) HET-2 is selected from azetidinyl, morpholino, moipholinyl, piperidinyl, piperazinyl, 3- 
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 
tetrahydropyranyl, 1,1-dioxothiomoipholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4- 
dioxoimidazolidinyl, pyranyl and 4-pyridonyl 

30 (78) HET-2 is selected from azetidinyl, morpholino, moipholinyl, piperidinyl, piperazinyl, 
pyrrolidinyl, thiomorpholinyl, tetrahydrofuranyl, and tetrahydropyranyl 
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(79) HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, 
pyrrolyl, 1,2,4-triazolyland 1,2,3-triazolyl 

(80) HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, 
5 imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, piperidinyl, piperazinyl, 3- 

oxopiperazinyl, pyrrolidinyl, pyrrolidonyl, 2-oxazolidinonyl, tetrahydrofuranyl, 
tetrahydropyranyl, 1,1-dioxotetrahydrothienyl, and 2-oxoimidazolidinyl 

(81) HET-2 is selected from morpholino, furyl, imidazolyl, oxazolyl, isoxazolyl, oxadiazolyl, 
piperidinyl, piperazinyl, 3-oxopiperazinyl, pyrrolidinyl, 2-pyrrolidonyl, 2-oxazolidinonyl, 

10 tetrahydrofuranyl, tetrahydropyranyl, 1,1-dioxotetrahydrothienyl, and 2-oxoimidazolidinyl 

(82) HET-2 is selected from morpholino, furyl, imidazolyl, isoxazolyl, oxadiazolyl, 
piperidinyl, piperazinyl, 3-oxopiperazinyl, pyrrolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1,1- 
dioxotetrahydrothienyl, and 2-oxoimidazolidinyl 

(83) R 5 is hydrogen 

15 (84) R 5 is (l-4)alkyl, preferably methyl 

(85) R 5 is hydrogen or methyl 

(86) R 7 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkoxy(l- 
4C)alkyl, andhydroxy(l-4C)alkyl 

(87) R 7 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , and hydroxy(l- 
20 4C)alkyl 

(88) R 7 is selected from hydroxy, methoxy, -COMe, -CONH 2 , -CONHMe, -CONMe 2 , and 
hydroxymethyl 

(89) R 7 is selected from (l-4C)alkyl, hydroxy and (l-4C)alkoxy 

(90) R 7 is selected from methyl, ethyl, methoxy and hydroxy 
25 (91) R 7 is methyl 

(92) R 8 is selected from methyl, hydroxy, methoxy, -COMe, -CONH 2 , -CONHMe, -CONMe 2 , 
hydroxymethyl, hydroxyethyl, -NHMe and -NMe 2 (93) R 8 is selected from morpholino, 
piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl 

(94) R 8 is selected from methyl, -COMe, -CONH 2 , hydroxyethyl and hydroxy 
30 (95) R 8 is methyl 

(96) HET-3 is a folly saturated ring 

(97) HET-3 is selected from morpholino, piperidinyl, piperazinyl, pyrrolidinyl and azetidinyl 
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(98) R 4 and R 5 together with the nitrogen to which they are attached form a ring as defined hy 
HET-3 

(99) HET-3 is selected from pyrrolidinyl and azetidinyl 

(100) HET-3 is azetidinyl 

5 (101) HET-3 is a 4, 5 or 6-membered saturated or partially unsaturated heterocyclic ring as 
hereinbefore defined 

(102) HET-3 is a 7-membered saturated or partially unsaturated heterocyclic ring as 
hereinbefore defined 

(103) HET-3 is an 6 to 10-membered bicyclic saturated or partially unsaturated heterocyclic 
10 ring as hereinbefore defined 

(104) HET-3 is 7-azabicyclo[2.2.1]hept-7-yl 

(105) HET-3 is selected from morpholino, piperidinyl, piperazinyl, pyrrolidinyl, azetidinyl 
and 7-azabicyclo[2.2.1]hept-7-yl 

(106) HET-3 is selected from piperidinyl, pyrrolidinyl, azetidinyl and 7-azabicyclo[2.2.1]hept- 
15 7-yl 

According to a further feature of the invention there is provided the following 
preferred groups of compounds of the invention: 

In a futher aspect of the invention there is provided a compound of Formula (I) 
20 wherein: 
R 1 is methyl; 

R 2 is selected from -C(0)NR 4 R 5 , -S0 2 NR 4 R 5 , -S(0)pR 4 and HET-2; 
HET-1 is a 5- or 6-membered, C-linked heteroaiyl ring containing a nitrogen atom in the 2- 
position and optionally 1, 2 or 3 further ring heteroatoms independently selected from O, N 
25 and S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen 
atom provided it is not thereby quatemised, with 1 or 2 substituents independently selected 
fromR 6 ; 

HET-2 is a 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH 2 - group can optionally 
30 be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to an S(0) or S(0) 2 group, which ring is optionally substituted on an available 
carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 
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R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

R 4 is selected from hydrogen, (l-4C)aIkyl [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or (l-4C)alkyi; 
5 or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 4-6 
membered heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
di(l-4C)alkylamino(l-4C)alkyl andHET-4; 

10 R 7 is selected from -OR 5 and (l-4C)alkyl; 

HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
independently selected from O, N and S, wherein a -CH2- group can optionally be replaced by 
a -C(O)- and wherein sulphur atoms in the ring may optionally be oxidised to S(O) or S(0)2 

1 5 groups; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; 
R 8 is selected from -OR 5 and (l-4C)alkyl; 

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 
3 ring heteroatoms independently selected from O, N and S; 
20 p is (independently at each occurrence) 0, 1 or 2; 
misOorl; 
n is 0, 1 or 2; 

provided that when m is 0, then n is 1 or 2; 
or a salt, pro-drug or solvate thereof. 

25 

In a further aspect of the invention there is provided a compound of Formula (I) 
wherein: 
R 1 is methyl; 

R 2 is selected from -C(0)NR 4 R 5 , -S0 2 NR 4 R 5 , -S(0)pR 4 and HET-2; 
30 HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
position and optionally 1, 2 or 3 further ring heteroatoms independently selected from O, N 
and S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen 
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atom provided it is not thereby quaternised, with 1 or 2 substituents independently selected 
fromR 6 ; 

HET-2 is a 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH 2 - group can optionally 
5 be replaced by a -C(0)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to an S(0) or S(0)2 group, which ring is optionally substituted on an available 
carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 
R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

10 R 4 is selected from hydrogen, (l-4C)alkyl [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or (l-4C)alkyl; 

or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 4-6 
membered heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
15 4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, airrino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
di(l-4C)alkylamino(l-4C)alkyl and HET-4; 
R 7 is selected from -OR 5 and (l-4C)alkyl; 

HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
20 independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or 
S(0) 2 group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 
or 2 substituents independently selected from R 8 ; or 

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
25 optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH2- group can optionally be replaced by a -C(O)- 
group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or S(0) 2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 
30 HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a 
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-CH 2 - group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 
available carbon or nitrogen atom by 1 substituent selected from R 3 ; 
R 8 is selected from -OR 5 and (l-4C)alkyl; 
R 8 is selected from -OR 5 and (l-4C)alkyl; 
5 HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 
3 ring heteroatoms independently selected from O, N and S; 
p is (independently at each occurrence) 0, 1 or 2; 
misOor 1; 
n is 0, 1 or 2; 
10 provided that when m is 0, then n is 1 or 2; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein: 

15 R 1 is methyl; 

R 2 is selected from -C(0)NR 4 R 5 , -S0 2 NR 4 R 5 , -S(0)pR 4 and HET-2; 
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 

20 provided it is not thereby quaternised, with 1 or 2 substituents independently selected from 

R 6 ; 

HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH 2 - group can optionally 
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
25 be oxidised to an S(0) or S(0) 2 group, which ring is optionally substituted on an available 
carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 
R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

R 4 is selected from (l-4C)aikyl [substituted by 1 or 2 substituents independently selected from 
30 HET-2, -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected fit>m R 7 ) and 
-C(0)NR 5 R 5 ]; 

R 5 is hydrogen or (l-4C)alkyl; 
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or R 4 and R 5 together with the nitrogen atom to which they are attached may foim a 4-6 
membered heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (MC)alkylamino(l-4C)alkyl, 
5 di(l-4C)alkylamino(l-4C)alkylandHET-4; 

R 7 is selected from -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkoxy(l-4C)alkyl, hydroxy(l- 
4C)alkyland-S(0)pR 5 ; 

HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
10 independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to an S(0) or 
S(0)2 group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 
or 2 substituents independently selected from R 8 ; 

R 8 is selected from -C(0)(l-4C)alkyl, -CCOJNR^ 5 , (l-4C)alkylamino, di(l-4C)alkylamino, 
15 HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, hydroxy(l-4C)alkyl and 
-S(0)pR 5 ; 

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 
3 ring heteroatoms independently selected from O, N and S; 
p is (independently at each occurrence) 0, 1 or 2; 
20 misOorl; 
n is 0, 1 or 2; 

provided that when m is 0, then n is 1 or 2; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 
25 hereinbefore defined wherein: 
R 1 is methyl; 

R 2 is selected from~C(0)NR 4 R 5 , -SC>2NR 4 R 5 , -S(0) p R 4 and HET-2; 
HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
30 S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from 
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HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH 2 - group can optionally 
be replaced by a -C(O)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to an S(O) or S(0)2 group, which ring is optionally substituted on an available 
5 carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 

R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

R 4 is selected from (l-4C)alkyl [substituted by 1 or 2 substituents independently selected from 
HET-2, -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected from R 7 ) and 
10 -C(0)NR 5 R 5 ]; 

R 5 is hydrogen or (l-4C)alkyl; 

or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 4-6 
membered heterocyclyl ring system as defined by HET-3; 

R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
15 4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
di(l-4C)alkylamino(l-4C)alkyl and HET-4; 

R 7 is selected from -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkoxy(l-4C)alkyl, hydroxy(l- 
4C)alkyland-S(0)pR 5 ; 

HET-3 is an N-linked, 4 to 6 membered, saturated or partially unsaturated heterocyclyl ring, 
20 optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 

independently selected from O, N and S, wherein a -CH 2 - group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or 
S(0) 2 group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 
or 2 substituents independently selected from R 8 ; or 
25 HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH 2 - group can optionally be replaced by a -C(0)- 
group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or 8(0^ 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
30 substituents independently selected from R 8 ; or 

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a 
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-CH 2 - group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 
available carbon or nitrogen atom by 1 substituent selected from R 3 ; 
R 8 is selected from -OR 5 and (l-4C)alkyl; 

R 8 is selected from -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (MC)alkylamino, di(l-4C)alkylamino, 
5 HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, hydroxy(l-4C)alkyl and 
-S(0)pR 5 ; 

HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 
3 ring heteroatoms independently selected from O, N and S; 
p is (independently at each occurrence) 0, 1 or 2; 
10 misOorl; 
n is 0, 1 or 2; 

provided that when m is 0, then n is 1 or 2; 
or a salt, pro-drug or solvate thereof. 

15 In a farther aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R l is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is a 5- or 6-membered heteroaryl ring; 
20 R 2 is-CONR 4 R 5 or-S0 2 NR 4 R 5 ; 

R 3 is halo or trifluoromethyl; R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents 

independently selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted 

with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ]; 

R 5 is hydrogen or methyl; 
25 HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2 

heteroatoms independently selected from O, N and S; and 

R 7 is selected from -OR 5 and (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

30 In a further aspect of the invention is provided a compound of the formula (T) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 
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HET-1 is a 5- or 6-membered heteroaryl ring; 
R 2 is ~CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
5 HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected from 
R 7 )and-C(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
10 HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2 
heteroatoms independently selected from O, N and S; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

15 In a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
20 isoxazolyl and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl and -C(0)NR 5 R 5 ]; 
25 R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from azetidinyl, niorpholino, moipholinyl, piperidinyl, piperazinyl, 3- 
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrroUdinyl, 1,1- 
30 dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4- 
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 



WO 2005/080360 PCT/GB2005/000562 

-29- 

or a salt, pro-drug or solvate thereof. 



In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
5 R l is methyl; 

mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
R 2 is -CONR^ 5 or -S0 2 NR 4 R 5 ; 
R is halo or trifluoromethyl; 
10 R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl and -C5(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; 
15 HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3- 

oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 

dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 

tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyi, 2-oxoimidazolidinyl, 2,4- 

dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and 
20 R 7 is selected from -OR 5 and (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
25 R l is methyl; 

mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
isoxazolyl and oxadiazolyl; 
R 2 is -CONR 4 R 5 or-S0 2 NR 4 R 5 ; 
30 R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl and -C(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 
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R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
5 1,2,4-triazolyl and 1,2,3-triazolyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 
10 hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
R 2 is -CONR 4 R 5 or ^S0 2 NR 4 R 5 ; 
15 R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl and -C(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
20 and dimethylaminomethyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 

pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 

1,2,4-triazolyl and 1,2,3-triazolyl; and 

R 7 is selected from -OR 5 and (l-4C)alkyl; 
25 or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (1) as 
hereinbefore defined wherein 
R 1 is methyl; 
30 mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 

and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
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R 3 is halo or trifluoromethyl; 

R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
5 and dimethylaminomethyl; 

HET-2 is selected from morpholino, fiiryl, imidazolyl, isoxazolyl, oxadiazolyl, piperidinyl, 
piperazinyl, 3-oxopiperazinyl, pyrrolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1,1- 
dioxotetrahydrothienyl, and 2-oxoimidazolidinyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
10 or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R l is methyl; 
15 mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
and oxadiazolyl; 

R 2 is -CONR 4 R 5 or-S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 
20 R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ], (3-6C)cycloalkyl 
(optionally substituted with 1 group selected from R 7 )and HET-2; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
25 HET-2 is selected from morpholino, furyl, imidazolyl, isoxazolyl, oxadiazolyl, piperidinyl, 
piperazinyl, 3-oxopiperazinyl, pyrrolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1,1- 
dioxotetrahydrothienyl, and 2-oxoimidazolidinyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

30 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R 1 is methyl; 
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m is 1 and n is 0 or 1 ; 

HET-1 is selected from pyridyl and pyridazinyl; 
R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 
5 R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from morpholino, furyl, imidazolyl, isoxazolyl, oxadiazolyl, piperidinyl, 
10 piperazinyl, 3-oxopiperazinyl, pyirolidinyl, 2-pyrrolidonyl, tetrahydropyranyl, 1,1- 
dioxotetrahydrothienyl, and 2-oxoimidazolidinyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

15 In a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
m is 1 and n is 0 or 1 ; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
20 and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 is selected from (l-4C)alkyl, [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or methyl; 
25 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from piperidinyl, piperazinyl, 3-oxopiperazinyl, 2-pyrrolidonyl, 
2,5-dioxopyrrolidinyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, 2- 
oxoimidazolidinyl, and 2,4-dioxoimidazolidinyl; and 
30 R 7 is(l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 
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In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R 1 is methyl; 
misl and n is 0 or 1; 

5 HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 is selected from (l-4C)alkyl, [optionally substituted by -OR 5 ], (3-6C)cycloalkyl (optionally 
10 substituted with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from piperidinyl, piperazinyl, 3-oxopiperazinyl, 2-pyrrolidonyi, 
15 2,5-dioxopyrrolidinyl, 2-oxotefrahydrofuranyl, tetrahydrofuranyl, tetrahydropyranyl, 2- 
oxoimidazolidinyl, and 2,4-dioxoimidazolidinyl; and 
R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

20 In a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
25 and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 is selected from (l-4C)alkyl, [optionally substituted by -OR 5 ], (3-6C)cycloalkyl (optionally 
substituted with 1 group selected from R 7 ) and HET-2; 
30 R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; 

HET-2 is piperidinyl or piperazinyl; and 
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R 7 is(l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 



In a further aspect of the invention is provided a compound of the formula (I) as 
5 hereinbefore defined wherein 
R 1 is methyl; 
m is 1 and n is 0 ; 

HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
R 2 is-CONR 4 R 5 ; 
10 R 4 is piperidinyl optionally substituted with methyl; 
R 5 is hydrogen or methyl; 
R 6 is methyl; 

or a salt, pro-drug or solvate thereof. 



15 In a further aspect of the invention is provided a compound of the formula (T) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl and pyridazinyl; 
20 R^s-CONRVor^SOaNRV; 
R 3 is halo or trifluoromethyl; 

R 4 is selected from (l-4C)alkyl, [optionally substituted by -OR 5 ], (3-6C)cycloalkyl (optionally 
substituted with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or methyl; 
25 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from piperidinyl, piperazinyl, 3-oxopiperazinyl, 2-pyrrohdonyl, 
2,5-dioxopyrrolidinyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofiiranyl, 
tetrahydropyranyl, 2-oxoimidazolidinyl, and 2,4-dioxoimidazolidinyl; and 
30 R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 
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In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R l is methyl; 
misl andnisOorl; 
5 HET-1 is selected from pyridyl and pyridazinyl; 
R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 is selected from (l-4C)alkyl, [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or methyl; 
10 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
HET-2 is piperidinyl or piperazinyl; and 
R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

15 

In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

20 HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifluoromethyl; 

R 4 and R 5 together with the nitrogen to which they are attached form a morpholino, 
25 piperidinyl, piperazinyl, pyrrolidinyl or azetidinyl ring, which ring is optionally substituted on 
a carbon or nitrogen atom by (l-4C)alkyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; 

or a salt, pro-drug or solvate thereof. 

30 

In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
R 1 is methyl; 
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mis 1 andnisOor 1; 

HET-1 is selected from pyridyl and pyridazinyl; 
R 2 is -CONR^ 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifiuoromethyl; 
5 R 4 and R 5 together with the nitrogen to which they are attached form a morpholino, 

piperidinyl, piperazinyl, pyrroUdinyl or azetidinyl ring, which ring is optionally substituted on 
a carbon or nitrogen atom by (l-4C)alkyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
10 or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R l is methyl; 
15 mis 1 andnisOor 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
and oxadiazolyl; 

R 2 is -CONR 4 R 5 or -S0 2 NR 4 R 5 ; 
R 3 is halo or trifiuoromethyl; 
20 R 4 and R 5 together with the nitrogen to which they are attached form a morpholino, 

piperidinyl, piperazinyl, pyrroUdinyl or azetidinyl ring, which ring is optionally substituted on 
a carbon or nitrogen atom by R 8 ; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; and 
25 R 8 is selected from hydroxy, (l-4C)alkoxy and (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 

hereinbefore defined wherein 

R l is methyl; 

30 mis 1 andnisOor 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, oxazolyl, isoxazolyl 
and oxadiazolyl; 

R 2 is -CONR^ 5 or -S0 2 NR 4 R 5 ; 
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R 3 is halo or trifluoromethyl; 

R 4 and R 5 together with the nitrogen to which they are attached form a morpholino, 
piperidinyl, piperazinyl, pyrrolidinyl or azetidinyl ring, which ring is optionally substituted on 
a carbon or nitrogen atom by R 8 ; 
5 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; and 
R 8 is pyrrolidine or piperidine; 
or a salt, pro-drug or solvate thereof. 

10 In a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
m is 1 and n is 0; 

HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
15 R^s-CONRV; 

R 4 and R 5 together with the nitrogen to which they are attached form a piperidinyl, or 
piperazinyl ring, which ring is optionally substituted on a carbon or nitrogen atom by (1- 
4C)alkyl or by a pyrrolidinyl ring; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
20 and dimethylaminomethyl; 

or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (J) as 
hereinbefore defined wherein 
25 R l is methyl; 
m is 1 and n is 0; 

HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
R 2 is^CONR 4 R 5 ; 

R 4 and R 5 together with the nitrogen to which they are attached form an azetidinyl ring which 
30 ring is optionally substituted on a carbon atom by hydroxy; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, N- 
methylaminomethyl, and dimethylaminomethyl; 
or a salt, pro-drug or solvate thereof. 
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In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R 1 is methyl; 
m is 1 and n is 0; 
5 HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
R 2 is-CONR 4 R 5 ; 

R 4 and R 5 together with the nitrogen to which they are attached form a 7-membered ring HET- 
3 which ring is optionally substituted on a carbon or nitrogen atom by methyl; 
R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, NT- 
10 methylaminomethyl, and dimethylaminomethyl; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
15 R 1 is methyl; 
m is 1 and n is 0; 

HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
R 2 is-CONR 4 R 5 ; 

R 4 and R 5 together with the nitrogen to which they are attached form a 6-10 membered 
20 bicyclic heterocyclic ring HET-3; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, hydroxymethyl, aminomethyl, NT- 
methylaminomethyl, and dimethylaminomethyl; 
or a salt, pro-drug or solvate thereof. 

25 In a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is a 5- or 6-membered heteroaryl ring; 
30 R 2 is-S(0)pR 4 ; 
p is 1 or 2; 

R 3 is halo or trifluoromethyl; 
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R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected from 
R 7 )and-C(0)NR 5 R 5 ]; 
R 5 is hydrogen or metliyl; 
5 HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2 
heteroatoms independently selected from O, N and S; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 



10 In a further aspect of the invention is provided a compound of the formula (1) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 andnisOor 1; 

HET-1 is a 5- or 6-membered heteroaryl ring; 
15 R 2 is-S(0)pR 4 ; 
p is 1 or 2; 

R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected from 
20 R 7 )and-C(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminometbyl, 
and dimethylaminomethyl; 

HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2 
25 heteroatoms independently selected from O, N and S; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 



In a further aspect of the invention is provided a compound of the formula (T) as 
30 hereinbefore defined wherein 
R 1 is methyl; 
mis 1 andnisOor 1; 
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HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
isoxazolyl and oxadiazolyl; 
R 2 is-S(0)pR 4 ; 
p is 1 or 2; 
5 R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl and -C(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

10 and dimethylaminomethyl; 

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3- 
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4- 

15 dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
20 hereinbefore defined wherein 
R 1 is methyl; 
mislandnisOorl; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
isoxazolyl and oxadiazolyl; 
25 R 2 is^S(0)pR 4 ; 
p is 1 or 2; 

R 3 is halo or trifluoromethyl; 

R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or methyl; 
30 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
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HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, • 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
5 or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 

hereinbefore defined wherein 

R 1 is methyl; 
10 mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 

isoxazolyl and oxadiazolyl; 

R 2 is-S(0)pR 4 ; 

p is 1 or 2; 
15 R 3 is halo or trifluoromethyl; 

R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ], (3-6C)cycloalkyl 

(optionally substituted with 1 group selected from R 7 ) and HET-2; 

R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
20 and dimethylaminomethyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 

pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 

1,2,4-triazolyl and 1,2,3-triazolyl; and 

R 7 is selected from -OR 5 and (l-4C)alkyl; 
25 or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
R 1 is methyl; 
30 mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 

R 2 is-S(0)pR 4 ; 

p is 1 or 2; 
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R 3 is halo or trifluoromethyl; 

R 4 is (l-4C)alkyl [optionally substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl and -C(0)NR 5 R 5 ]; 
R 5 is hydrogen or methyl; 
5 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3- 
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 
10 tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4- 
dioxoimidazohdinyl, pyranyl and 4-pyridonyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

15 In a further aspect of the invention is provided a compound of the formula (J) as 

hereinbefore defined wherein 
R l is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
20 R 2 is-S(0)pR 4 ; 
p is 1 or 2; 

R 3 is halo or trifluoromethyl; 

R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ] and HET-2; 
R 5 is hydrogen or methyl; 
25 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
30 R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 
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In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is Oor 1; 
5 HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
R 2 is-S(0)pR 4 ; 
p is 1 or 2; 

R 3 is halo or trifluoromethyl; 

R 4 is selected from hydrogen, (l-4C)alkyl, [optionally substituted by -OR 5 ], (3-6C)cycloalkyl 
10 (optionally substituted with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or methyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
15 pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

20 In a further aspect of the invention is provided a compound of the formula Q) as 

hereinbefore defined wherein 
R l is methyl; 
mis 1 and n is Oor 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
25 isoxazolyl and oxadiazolyl; 
R 2 is-S(0)pR 4 ; 
p is 1 or 2; 

R 3 is halo or trifluoromethyl; 
R 4 is (l-4C)alkyl; 

30 R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
or a salt, pro-drug or solvate thereof. 
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In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R l is methyl; 
m is 1 and n is 0; 
5 HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
R 2 is-S(0)pR 4 ; 
p is 1 or 2; 
R 4 is (l-4C)alkyl; 
R 6 is methyl; 
10 or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
m is 1 and n is 0; 
15 HET-1 is selected from thiazolyl, thiadiazolyl and pyrazolyl; 
R 2 is-S(0)pR 4 ; 
p is 1 or 2; 

R 4 is (3-6C)cycloalkyl; 
R 6 is methyl; 
20 or a salt, pro-drug or solvate thereof 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R l is methyl; 
25 mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 

R 2 is-S(0)pR 4 ; 

p is 1 or 2; 

R 3 is halo or trifluoromethyl; 
30 R 4 is (l-4C)alkyi; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; 

or a salt, pro-drug or solvate thereof. 
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In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 
5 HET-1 is a 5- or 6-membered heteroaryl ring; 
R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 
R 5 is hydrogen or (l-4C)alkyl; 

HET-2 is a 5- or 6- membered heterocyclyl ring as hereinbefore defined, containing 1 or 2 
10 heteroatoms independently selected from O, N and S; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; . 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
1 5 hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
isoxazolyl and oxadiazolyl; 
20 R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 
R 5 is hydrogen or methyl; 

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3- 
oxopiperazinyl, thiomorpholinyl, pyrroUdinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 
25 dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4- 
dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

30 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
R 1 is methyl; 
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mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
isoxazolyl and oxadiazolyl; 
R 2 is HET-2; 
5 R 3 is halo or trifluoromethyl; 
R 5 is hydrogen or methyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
10 R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
15 R 1 is methyl; 

mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 

20 R 5 is hydrogen or methyl; 

HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyi, piperazinyl, 3- 
oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 
dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 
tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazolidinyl, 2,4- 

25 dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and 
R 7 is selected from -OR 5 and (1 -4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
30 hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
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R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 
R 5 is hydrogen or methyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
5 pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
R 7 is selected from -OR 5 and (l-4C)alkyl; 
or a salt, pro-drug or solvate thereof. 

10 In a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
1 5 isoxazolyl and oxadiazolyl; 
R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; 
20 HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3- 

oxopiperazinyl, thiomorpholinyl, pyrrohdinyl, pyrrolidonyl, 2,5-dioxopyrrolidinyl, 1,1- 

dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 

tetrahydropyr^iyl, 1,1-dioxothiomoipholino, 1,3-dioxolanyl, 2-oxoimidazohdinyl, 2,4- 

dioxoimidazolidinyl, pyranyl and 4-pyridonyl; and 
25 R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (I) as 
hereinbefore defined wherein 
30 R l is methyl; 

mis 1 and n is 0 or 1; 

HET-1 is selected from thiazolyl, isothiazolyl, thiadiazolyl, pyrazolyl, imidazolyl, oxazolyl, 
isoxazolyl and oxadiazolyl; 
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R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 
5 HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

10 

In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is 0 or 1; 
1 5 HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
R 2 is HET-2; 

R 3 is halo or trifluoromethyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 

and dimethylaminomethyl; 
20 HET-2 is selected from azetidinyl, morpholino, morpholinyl, piperidinyl, piperazinyl, 3- 

oxopiperazinyl, thiomorpholinyl, pyrrolidinyl, pyrrohdonyl, 2,5-dioxopyrrolidinyl, 1,1- 

dioxotetrahydrothienyl, 2-oxazolidinonyl, 2-oxotetrahydrofuranyl, tetrahydrofuranyl, 

tetrahydropyranyl, 1,1-dioxothiomorpholino, 1,3-dioxolanyl, 2-oxoimidazoUdinyl, 2,4- 

dioxoimidazohdinyl, pyranyl and 4-pyridonyl; and 
25 R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

In a further aspect of the invention is provided a compound of the formula (T) as 
hereinbefore defined wherein 
30 R 1 is methyl; 

mis 1 and n is 0 or 1; 

HET-1 is selected from pyridyl, pyrazinyl, pyridazinyl and pyrimidinyl; 
R 2 is HET-2; 
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R 3 is halo or trifluoromethyl; 

R 6 is selected from methyl, ethyl, bromo, chloro, fluoro, aminomethyl, N-methylaminomethyl, 
and dimethylaminomethyl; 

HET-2 is selected from furyl, thienyl, thiazolyl, isothiazolyl, thiadiazolyl, pyridyl, pyrazinyl, 
5 pyridazinyl, pyrazolyl, imidazolyl, pyrimidinyl, oxazolyl, isoxazolyl, oxadiazolyl, pyrrolyl, 
1,2,4-triazolyl and 1,2,3-triazolyl; and 
R 7 is (l-4C)alkyl; 

or a salt, pro-drug or solvate thereof. 

10 hi a further aspect of the invention is provided a compound of the formula (I) as 

hereinbefore defined wherein 
R 1 is methyl; 
mis 1 and n is Oor 1; 

HET-1 is selected from thiazolyl, pyrazolyl, N-methylpyrazolyl, thiadiazolyl, pyridyl, 
15 pyrazinyl, isoxazolyl; 5-methylisoxazolyl, furyl, dimethylaminomethylthiazolyl, and 
methylthiadiazolyl; 

R 2 is selected from N-methylpiperazin-4-ylcaibonyl, 2-(aminocarbonyl)~pyrrolidin-l- 
ylcarbonyl, N-(methyl)-N-(dimethylaininocarbonylmethyl)-aminocarbonyl, (3-oxo-piperazin- 
l-yl)carbonyl, N-(methyl)-N-(hydroxyethyl)-aminocarbonyl, 2-(2-oxo-imidazolidin-l-yl> 
20 ethylaminocarbonyl, methylaminocarbonylmethylaminocarbonyl, tetrahydropyran-4- 
ylmethylaminocarbonyl, (4-hydroxypiperidin-l-yl)carbonyl, (4-hydroxyethyl-piperazin-l- 
yl)carbonyl, N-(l-methylpiperidin-4-yl)-N-(methyl)-aminocarbonyl, imidazoH- 
ylpropylaminocarbonyl, 4-(pyrrolito 

methoxyethylaminocarbonyl, cyclopropylmethylaminocarbonyl, 
25 methylsulfonylethylaminocarbonyl, 2-(2-oxo-pyn:olidin-l-yl)-ethylaminocarbonyl, 3- 
hydroxylazetidin-l-ylcarbonyl, morpholinocarbonyl, N-acylpiperazin-l-ylcarbonyl, (N- 
methylpiperidin-4-yl)aminocarbonyl, imidazol-2-ylmethylaininocarbonyl, azetidin-l- 
ylcarbonyl,N-methylhomopiperazin-l-ylcarbonyl, dimethylaminocarbonyl, aminosulfonyl, 
dimethylaminosulfonyl, isopropylaminosulfonyl, N-methylpiperazin-l-ylsulfonyl, 
30 methylsulfinyl, methylthio, l,3,4-oxadiazoly-2-yl, 2,5-dimethylisoxazol-4-yl, 3-furyl, and 
methylsulfonyl; 
R 3 is chloro or fluoro; 
or a salt, pro-drug or solvate thereof. 
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Further preferred compounds of the invention are each of the Examples, each of which 
provides a further independent aspect of the invention. In further aspects, the present 
invention also comprises any two or more compounds of the Examples. 



5 In one aspect, particular compounds of the invention comprise any one or more of: 

3-(l-methylethyl)oxy-5- {4-[(4-^ 
ylbenzamide; 

1 -(4- {3-(l -methylethyl)oxy-5-[( 1 ,3^Mazol-2-ylamino)carbonyl]phenoxybenzoyl)prolinainide; 
3-(4-{[[2^dimethylamino)-2-oxoethyl](methyl)ainino]carbonyl}phenoxy)-5-(l- 
1 0 methylethyl)oxy-N- 1 ,3-thiazol«2-ylbenzamide; 
3-(l-methylethyl)oxy-5-{4-[(3-oxopi 
ylbenzamide; 

3-(4- {[(2-hydroxyethyl)(methyl)amino]carbonyl}phenoxy)-5-(l -methylethyl)oxy~N- 1 ,3- 
thiazol-2-ylbenzamide; 

15 3 -(4- { [(2-hydroxyethyl)amino]carbonyl}phenoxy)-5-(l -methylethyl)oxy-N-l ,3-thiazol-2- 
ylbenzamide; 

3-(l-me%lethyl)oxy-5-[4-({[2-(2<>xoi^ 
1 ,3-thiazol-2-ylbenzamide; 

3-(l-me%lethyl)oxy-5-[4-({[2-(methylaiiiino)-2-oxoethyl]amino}carbony 
20 ttuazol-2-ylbenzamide; 

3-(l-me%le%l)oxy-5-(4-{[(tetraty 
1 ,3-thiazol-2-ylbenzamide; 
3-{4-[(44iyckoxypiperidin-l-yl)carbon^ 
ylbenzamide; 

25 3-(4- {[4-(2-hydroxyethyl)piperazin- 1 -yl] carbonyl}phenoxy)-5-(l -methylethyl)oxy-N- 1 ,3- 

thiazol-2-ylbenzamide; 

3-(l-methylethyl)oxy-5-(4-{[meth^^^^ 

thiazol-2-ylbenzamide; 

3-[4-({[3-(lH-imidazoM-yl)propyl^ 
30 thiazol-2-ylbenzamide; 

3^1-me%le%l)oxy-5-{4-[(4-pyrroli^ 

thiazol-2-ylbenzamide; 
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3-(l -methylethyl)oxy-5-(4- {[(2-methoxyethyl)ainino]carbonyl}ph«ioxy)-N--l ,3-thiazol-2- 
ylbenzamide; 

3-(4-{[(cyclopropylmethyl)amino]carbonyl}phenoxy)-5<l-me% 
ylbenzamide; 

5 3-(l -methylethyl)oxy-5-[4-( {[2-(methylsulfonyl)ethyl]amino} carbonyi)phenoxy]-N- 1 ,3- 
thiazol-2-ylbenzamide; 
3-(l-methylethyl)oxy-5-[4-({[2-(2-o^ 
thiazol-2-ylbenzamide; 
3-{4-[(34iydroxyazetidin-l-yl)caA^ 
10 ylbenzamide; 

3<l-methylethyl)oxy-544-(moipto^ 

3-{4-[(4-acetylpiperazin-l-yl)carbonyl]phenoxy}-5-(l-methyle%^ 
ylbenzamide; 

3-(l-methylethyl)oxy-5-(4-{[(l^ 
15 thiazol-2-ylbenzamide; 

3-(4-{[(lH-imidazol-2-ylmet^ 
thiazol-2-ylbenzamide; 

3- {[4-(azetidin- 1 -ylcarbonyl)phenyl]oxy} -5-[(l -methylethyl)oxy]-N-l ,3-thiazol-2- 
ylbenzamide; 

20 3-chloro-4- {3-(l -methylethyl)oxy-5-[(l 5 3-thiazol-2-ylamino)carbonyl]phenoxy} -N-(2- 
methoxyethyl)benzamide; 

3-chloro-4- {3-(l -methylethyl)oxy-5-[(l s 3-thiazol-2-ylamino)carbonyl]phenoxy} -N,N- 
dimethylbenzamide; 

3-[4-(aminosulfonyl)-2-fluorophenoxy]-5-(l -methylethyl)oxy-N-l ,3-thiazol-2-ylbenzamide; 
25 3-{2^Moro^-[(dimethylamino)s^ 
ylbenzamide; 

3- {2-cMoro-4-[((l-me%le^ 
thiazoI-2-ylbenzamide; 
3-{2-cmoro-4-[(4-methylpiper^ 
30 thiazol-2-ylbenzamide; 

3-[4-(aminosulfonyl)-5-cMo 
ylbenzamide; 

3-(l-methylethyl)oxy-5-[4-(methy^^ 
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3-[4-(ethyltMo)phenoxy]-5-(l-me%le^ 
3~(l-methylethyl)oxy-5-[^ 
3-[4-(3,5-dimethyUsoxazol-4-yl)^^^ 
yl)benzamide; 
5 3-[(4-furan-3-ylpheiiyl)o^ 

3-(l-me%lethyl)oxy-N-(l-methyl-lH-pyrazol-3-yl)-5-[4- 
(methylsulfonyl)phenoxy]benzamide; 

3<l-me%lethyl)oxy-5-[4-(me%lsulfonyl)phenoxy]-N-l,3 5 4-tW 

3-(l-me%lethyl)oxy-5-[4-(methylsulfo^^ 
10 3-(l-methylethyl)oxy-5-[4-(m^ 

3^1-methylethyl)oxy-5-[4-(methylsu^^ 

3-(l-me%lethyl)oxy-N-(5-me%Usox^ 

3-(l-methyle%l)oxy-N4soxazol-3-yl-5-^ 

N-[5-(2-fuiylH,3,4-^^ 
15 (methylsulfonyl)phenoxy]benzamide; and 

N-{4-[(dimethylamino)mefo^^ 

(methylsulfonyl)phexioxy]benzamide; 

3-{[4-(azetidin-l-ylc^ 

pyrazol-3-yl)benzamide; 
20 3- {[4-(azetidin-l -ylcarbonyl)-2-fluorophenyl]oxy} -5-[(l-methylethyl)oxy]-N-(l -methyl- 1H- 

pyrazol-3-yl)benzanxide; 

3-{[4-(azetidin-l-ylcarto^ 

yl)benzamide; 

3-[(l-methylethyl)oxy]-5-[(4-{[^^ 
25 N^-methyH^^-thiadiazol-S-y^benzamide; 
3-({4-[(4-methyl-l,4-diazepan-l^ 
thiazol-2-ylbenzamide; 
or a salt, pro-drug or solvate thereof. 



30 In another aspect, particular compounds of the invention comprise any one or more of: 

3-(4- {[[2-(dimethylamino)-2-oxoethyl](methyl)anaino]carbonyl}ph^ - 
methylethyl)oxy-N-l,3-thiazol-2-ylbenzamide; 
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3-(4-{[(2-hydroxye%l)(me%l)a^ 
thiazol-2-ylbenzamide; 

3-(4-{[(2-hydroxyethyl)amino]carbonyl}phenoxy)-5-(l-methyle% 
ylbenzamide; 

5 3-(l-methylethyl)oxy-5-[4-({[2-^ 
1 ,3-thiazol-2-ylbenzamide; 

3-(l-methylethyl)oxy-5-[4-({[2-(metbylamino)-2-oxoethyl]a^ 
thiazol-2-ylbenzamide; 
3-(l-me%lethyl)oxy-5-(4-{[(tetraty 
10 l,3-thiazol-2-ylbenzamide; 

3-(l-me%le%l)oxy-5-(4-{[methyl(l-methylpiperidin-4-yl)am 
thiazol-2-ylbenz amide; 

H4K{[3KlH-imidazol-l-yl)propyl] 
thiazol-2-ylbenzamide; 
15 3-(l-me%lethyl)oxy-5-(4-{[(2-meta 
ylbenzamide; 

3-(4-{[(cyclopropylme%l)amino]c^ 
ylbenzamide; 

3-(l-methylethyl)oxy-5-[4-({[2-(methylsxilfonyl)e%l]amm 
20 thiazol-2-ylbenzamide; 

3-(l-methylethyl)oxy-5-[4-({[2-^ 

thiazol-2 -ylbenzamide; 

3-(l-methylethyl)oxy-5-(4-{[(l-^^^ 

thiazol-2 -ylbenzamide; 
25 3-(4-{[(lH-imidazol-2-ylme%l)am^ 

thiazol-2-ylbenzamide; 

3-chloro-4- {3-(l -methylethyl)oxy-5-[(l ,3-thiazol-2-ylamino)carbonyl]phenoxy}-N-(2- 
methoxyethyl)benzamide; 
3-[(l-me%lethyl)oxy]-5-[(4-{[me^ 
30 N-(3-methyH,2,4-thiadiazol-5-yl)benzamide; 
or a salt, pro-drug or solvate thereof. 



In another aspect, particular compounds of the invention comprise any one or more of: 
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3-(l -methylethyl)oxy-5- {4-[(4-methylpiperazin-l -yl)carbonyl]phenoxy}-N-l,3-thiazol-2- 
ylbenzamide; 

l-(4-{3-(l-methylethyl)oxy-5.[(l,3-thiazol-2- 
ylamino)carbonyl]phenoxy}benzoyl)prolinamide; 
5 3-(l-methylethyl)oxy-5-{4-[(3^xopiperazin-l-yl)carbonyl]phenoxy}^ 
ylbenzamide; 

3-{4-[(4-hy<koxypiperidin4-yl)carbony^ 
ylbenzamide; 

3-(4- {[4-(2-hydroxyethyl)piperazin- 1 -yl]carbonyl} phenoxy)-5-(l -methylethyl)oxy-N-l,3- 
10 thiazol-2-ylbenzamide; 

3-(l -methylethyl)oxy-5- {4-[(4-pyrroUdin-l-ylpiperidin-l-yl)carbonyl]phenoxy}-N-l ,3- 
thiazol-2-ylbenzamide; 

3- {4-[(3-hydroxyazetidin- 1 -yl)carbonyl]phenoxy} -5-(l -methylethyl)oxy-N-l ,3-thiazol-2- 
ylbenzamide; 

1 5 3-(l -methylethyl)oxy-5-[4-(morpholin-4-ylcarbonyl)phenoxy]-N- 1 ,3 -thiazol-2-ylbenzamide; 
3- {4-[(4-acetylpiperazin- 1 -yl)carbonyl]phenoxy} -5-( 1 -me%lethyl)oxy-N-l,3-thiazol-2- 
ylbenzamide; 

3-{[4-(azetidin-l-ylcarbonyl)phen^ 
ylbenzamide; 

20 3-({4-[(4-methyl- 1 ,4-diazepan-l -yl)carbonyl]phenyl} oxy)-5-[(l -methylethyl)oxy]-N- 1 ,3- 
thiazol-2-yIbenzamide; 
3- {2-cMoro-4-[(4-methylpiper^ 
thiazol-2-ylbenzamide; 

3- {[4-(azetidin-l -ylcarbonyl)-2-chlorophenyl]oxy} -5-[(l -methylethyl)oxy]-N-(l-methyl-lH- 
25 pyrazol-3-yl)benzamide; 

3-{[4-(azetidin-l-ylcaibonyl)-2-fluorophenyl]oxy}-5-[(l-methylethyl) 
pyrazol-3-yl)benzamide; 

3- {[4-(azetidin-l-ylcarbonyl)phenyl]oxy> -5-[(l -methylethyl)oxy]-N-(l -methyl-lH-pyrazol-3- 
yl)benzamide; 
30 or a salt, pro-drug or solvate thereof. 

In another aspect, particular compounds of the invention comprise any one or more of: 
3-(l -methylethyl)oxy-5- {4-[(4-m^ 
ylbenzamide; 
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3 - {4^(4-hydroxypiperi 
ylbenzamide; 

3-(4-{[4-(2-hydroxyethyl)pipera^ 
thiazol-2-ylbenzamide; 
5 3-({4-[(4-me%l-l,4-diazepan~l^ 
thiazol-2-ylbenzamide; 
3-{[4-(azetidin-l-ylcarbonyl)-2-^ 
pyrazol-3-yl)benzamide; 
3-{[4-(azetidin-l-ylcarbonyl)-2-f^ 
10 pyrazol-3-yl)benzamide; 

3- { [4-(azetidin-l -ylcarbonyl)phenyl]oxy} -5-[(l -methylethyl)oxy]-N-(l -methyl-lH-pyrazol-3- 
yl)benzamide; 

or a salt, pro-drug or solvate thereof. 

15 In another aspect, particular compounds of the invention comprise any one or more of: 

3-(l-methylethyl)oxy-5-[4-(l,3,4-oxad^ 
3-[4-(3,5-dmethylisoxazol-4^ 
yl)benzamide; 

3-[(4-furan-3-ylphenyl)oxy]-5-^^ 
20 or a salt, pro-drug or solvate thereof. 

In another aspect, particular compounds of the invention comprises: 
N-[5<2-foryl)-l,3,4-thi^ 
(methylsulfonyl)phenoxy]benzamide 
25 or a salt, pro-drug or solvate thereof 

In another aspect, particular compounds of the invention comprise any one or more of: 
3- {4-[(dime%lamino)caftonyl^ 
ylbenzamide; 
30 3-(l-me%lethyl)oxy-5-{4-[(me^ 
or a salt, pro-drug or solvate thereof. 



In another aspect, particular compounds of the invention comprise any one or more of: 
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3-cMoro-4-{3-(l-methyle%l)oxy-5-[(l,3-tfo 
dimethylbenzamide; 
3-[4-(atninosulfonyl)-2-fluorophenox 
3-{2-chloro-4-[(dimethylamino)suto 
5 ylbenzamide; 

3-{2-cMoro-4-[((l-methylethyl)amino^ 
thiazol-2-ylbenzamide; 

3-[4-(aminosulfonyl)-5-chloro-2-fluorophenoxy]-5-(l-methylethy 

ylbenzamide; 
10 3-(l-methylethyl)oxy-5-[4-(methylsulfo^ 

3-[4-(ethylthio)phenoxy]-5-(l -methylethyl)oxy-N-l ,3-thiazol-2-ylbenzamide; 

3-(l-methyle%l)oxy-N-(l-methyl4H--pyrazol-3-yl)-5-[4- 

(methylsulfonyl)phenoxy]benzamide; 

3-(l-methylethyl)oxy-5-[4-(methylsuto^ 
1 5 3-(l -methylethyl)oxy-5-[4-(methylsulfonyl)phenoxy]-N- 1 ,3-thiazol-2-ylbenzamide; 

3-(l-methylethyl)oxy-5-[4-(methylsu^^ 

3-(l-methylethyl)oxy-5-[4-(methylsu^^^ 

3-(l-methylethyl)oxy-N-(5-methylisox^ 

3-(l-methylethyl)oxy-N-isoxazol-3-yl-5-[4-^^ 
20 N-{4-[(dimethylamino)methyl]^ 

(methylsulfonyl)phenoxy]benzamide; 

or a salt, pro-drug or solvate thereof. 

The compounds of the invention may be administered in the form of a pro-drug. A 
25 pro-drug is a bioprecursor or pharmaceutically acceptable compound being degradable in 
the body to produce a compound of the invention (such as an ester or amide of a 
compound of the invention, particularly an in-vivo hydrolysable ester). Various forms of 
prodrugs are known in the art. For examples of such prodrug derivatives, see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
30 Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al (Academic Press, 1985); 

b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen; 

c) H. Bundgaard, Chapter 5 "Design and Application of Prodrugs", by H. Bundgaard 
p. 113-191(1991); 
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d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); 

e) H. Bundgaard, et al, Journal of Pharmaceutical Sciences, 77, 285 (1988); and 

f) N. Kakeya, et al 9 Chem Pharm Bull, 32, 692 (1984) . 

The contents of the above cited documents are incorporated herein by reference. 
5 Examples of pro-drugs are as follows. An in-vivo hydrolysable ester of a compound 

of the invention containing a carboxy or a hydroxy group is* for example, a pharmaceutically- 
acceptable ester which is hydrolysed in the human or animal body to produce the parent acid 
or alcohol. Suitable pharmaceutically-acceptable esters for carboxy include 
Ci to Cealkoxymethyl esters for example methoxymethyl, Ci to C ealkanoyloxymethyl esters 

10 for example pivaloyloxymethyl, phthalidyl esters, 

C3 to CgcycloalkoxycarbonyloxyCi to C$alkyl esters for example 
1-cyclohexylcarbonyloxyethyl; l,3-dioxolen-2-onylmethyl esters, for example 5-methyl- 
l,3-dioxolen-2-onylmethyl; andCi^alkoxycarbonyloxyethyl esters. 

An in-vivo hydrolysable ester of a compound of the invention containing a hydroxy 

15 group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic 
esters) and a-acyloxyalkyl ethers and related compounds which as a result of the in-vivo 
hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of 
a-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. 
A selection of in-vivo hydrolysable ester forming groups for hydroxy include alkanoyl, 

20 benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl 
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give 
carbamates), dialkylaminoacetyl and carboxyacetyl. 

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for 
example, an acid-addition salt of a compound of the invention which is sufficiently basic, for 

25 example, an acid-addition salt with, for example, an inorganic or organic acid, for example 
hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In 
addition a suitable pharmaceutically-acceptable salt of abenzoxazinone derivative of the 
invention which is sufficiently acidic is an alkali metal salt, for example a sodium or 
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an 

30 ammonium salt or a salt with an organic base which affords a physiologically-acceptable 
cation, for example a salt with methylamine, dimethylamine, trimethylamine, piperidine, 
morpholine or tris-(2-hydroxyethyl)amine. 
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A further feature of the invention is a pharmaceutical composition comprising a 
compound of Formula (I) as defined above, or a salt, solvate or prodrug thereof, together with 
a pharmaceutically-acceptable diluent or carrier. 

According to another aspect of the invention there is provided a compound of Formula 
5 (I) as defined above for use as a medicament. 

Further according to the invention there is provided a compound of Formula Q) for use 
in the preparation of a medicament for treatment of a disease mediated through GLK, in 
particular type 2 diabetes. 

The compound is suitably formulated as a pharmaceutical composition for use in this 

10 way. 

According to another aspect of the present invention there is provided a method of 
treating GLK mediated diseases, especially diabetes, by administering an effective amount of 
a compound of Formula (I) or salt, solvate or pro-drug thereof, to a mammal in need of such 
treatment. 

15 Specific diseases which may be treated by a compound or composition of the invention 

include: blood glucose lowering in type 2 Diabetes Mellitus without a serious risk of 
hypoglycaemia (and potential to treat type 1), dyslipidemia, obesity, insulin resistance, 
metabolic syndrome X, impaired glucose tolerance. 

As discussed above, thus the GLK/GLKRP system can be described as a potential 

20 "Diabesity" target (of benefit in both Diabetes and Obesity). Thus, according to another 
aspect of the invention there if provided the use of a compound of Formula (I) or salt, solvate 
or pro-drug thereof, in the preparation of a medicament for use in the combined treatment or 
prevention of diabetes and obesity. 

According to another aspect of the invention there if provided the use of a compound of 

25 Formula (I) or salt, solvate or pro-drug thereof, in the preparation of a medicament for use in 
the treatment or prevention of obesity. 

According to a further aspect of the invention there is provided a method for the 
combined treatment of obesity and diabetes by administering an effective amount of a 
compound of Formula (T) or salt, solvate or pro-drug thereof, to a mammal in need of such 

30 treatment. 

According to a further aspect of the invention there is provided a method for the 
treatment of obesity by administering an effective amount of a compound of Formula (I) or 
salt, solvate or pro-drug thereof, to a mammal in need of such treatment. 
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The compositions of the invention may be in a form suitable for oral use (for example as 
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments, 
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for 
5 example as a finely divided powder or a liquid aerosol), for administration by insufflation (for 
example as a finely divided powder) or for parenteral administration (for example as a sterile 
aqueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing 
or as a suppository for rectal dosing). Dosage forms suitable for oral use are preferred. 

The compositions of the invention may be obtained by conventional procedures using 
10 conventional pharmaceutical excipients, well known in the art. Thus, compositions intended 
for oral use may contain, for example, one or more colouring, sweetening, .flavouring and/or 
preservative agents. 

Suitable pharmaceutical^ acceptable excipients for a tablet formulation include, for 
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium 

1 5 carbonate, granulating and disintegrating agents such as corn starch or algenic acid; binding 
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc; 
preservative agents such as ethyl or propyl g-hydroxybenzoate, and anti-oxidants, such as 
ascorbic acid. Tablet formulations maybe uncoated or coated either to modify their 
disintegration and the subsequent absorption of the active ingredient within the 

20 gastrointestinal tract, or to improve their stability and/or appearance, in either case, using 
conventional coating agents and procedures well known in the art. 

Compositions for oral use may be in the form of hard gelatin capsules in which the 
active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium 
phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with 

25 water or an oil such as peanut oil, liquid paraffin, or olive oil. 

Aqueous suspensions generally contain the active ingredient in finely powdered form 
together with one or more suspending agents, such as sodium carboxymethylcellulose, 
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinylpyrrolidone, gum 
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation 

30 products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or 
condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
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condensation products of ethylene oxide with long chain aliphatic alcohols, for example 
heptadecaethyleneoxycetanol, or condensation products of ethylene oxide with partial esters 
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or 
condensation products of ethylene oxide with partial esters derived from fatty acids and 
5 hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions 
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti- 
oxidants (such as ascorbic acid), colouring agents, flavouring agents, and/or sweetening 
agents (such as sucrose, saccharine or aspartame). 

Oily suspensions may be formulated by suspending the active ingredient in a vegetable 

10 oil (such as arachis oil, olive oil, sesame oil or coconut oil) or in a mineral oil (such as liquid 
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard 
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring 
agents may be added to provide a palatable oral preparation. These compositions may be 
preserved by the addition of an anti-oxidant such as ascorbic acid. 

15 Dispersible powders and granules suitable for preparation of an aqueous suspension by 
the addition of water generally contain the active ingredient together with a dispersing or 
wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting 
agents and suspending agents are exemplified by those already mentioned above. Additional 
excipients such as sweetening, flavouring and colouring agents, may also be present. 

20 The pharmaceutical compositions of the invention may also be in the form of oil-in- 
water emulsions. The oily phase may be a vegetable oil, such as olive oil or arachis oil, or a 
mineral oil, such as for example liquid paraffin or a mixture of any of these. Suitable 
emulsifying agents may be, for example, naturally-occurring gums such as gum acacia or gum 
tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an esters or partial 

25 esters derived from fatty acids and hexitol anhydrides (for example sorbitan moaooleate) and 
condensation products of the said partial esters with ethylene oxide such as polyoxyethylene 
sorbitan monooleate. The emulsions may also contain sweetening, flavouring and 
preservative agents. 

Syrups and elixirs may be formulated with sweetening agents such as glycerol, 

30 propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent, 
preservative, flavouring and/or colouring agent. 

The pharmaceutical compositions may also be in the form of a sterile injectable aqueous 
or oily suspension, which may be formulated according to known procedures using one or 
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more of the appropriate dispersing or wetting agents and suspending agents, which have been 
mentioned above. A sterile injectable preparation may also be a sterile injectable solution or 
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a solution in 
1,3-butanediol. 

5 Compositions for administration by inhalation may be in the form of a conventional 
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing 
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile 
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently 
arranged to dispense a metered quantity of active ingredient. 

10 For further information on formulation the reader is referred to Chapter 25.2 in Volume 
5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board), 
Pergamon Press 1990. 

The amount of active ingredient that is combined with one or more excipients to 
produce a single dosage form will necessarily vary depending upon the host treated and the 

15 particular route of administration. For example, a formulation intended for oral 

administration to humans will generally contain, for example, from 0.5 mg to 2 g of active 
agent compounded with an appropriate and convenient amount of excipients which may vary 
from about 5 to about 98 percent by weight of the total composition. Dosage unit forms will 
generally contain about 1 mg to about 500 mg of an active ingredient. For further information 

20 on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in 
Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial 
Board), Pergamon Press 1990. 

The size of the dose for therapeutic or prophylactic purposes of a compound of the 
Formula (I) will naturally vary according to the nature and severity of the conditions, the age 

25 and sex of the animal or patient and the route of administration, according to well known 
principles of medicine. 

In using a compound of the Formula (I) for therapeutic or prophylactic purposes it will 
generally be administered so that a daily dose in the range, for example, 0.5 mg to 75 mg per 
kg body weight is received, given if required in divided doses. In general lower doses will be 

30 administered when a parenteral route is employed. Thus, for example, for intravenous 
administration, a dose in the range, for example, 0.5 mg to 30 mg per kg body weight will 
generally be used. Similarly, for administration by inhalation, a dose in the range, for 
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example, 0.5 mg to 25 mg per kg body weight will be used. Oral administration is however 
preferred. 

The elevation of GLK activity described herein may be applied as a sole therapy or in 
combination with one or more other substances and/or treatments for the indication being 
5 treated. Such conjoint treatment may be achieved by way of the simultaneous, sequential or 
separate administration of the individual components of the treatment. Simultaneous 
treatment may be in a single tablet or in separate tablets. For example in the treatment of 
diabetes mellitus, chemotherapy may include the following main categories of treatment: 
1) Insulin and insulin analogues; 
10 2) Insulin secretagogues including sulphonylureas (for example glibenclamide, glipizide), 
prandial glucose regulators (for example repaglinide, nateglinide); 

3) Agents that improve incretin action (for example dipeptidyl peptidase IV inhibitors, 
and GLP-1 agonists); 

4) Insulin sensitising agents including PPARgamma agonists (for example pioglitazone 
15 and rosiglitazone), and agents with combined PPARalpha and gamma activity; 

5) Agents that modulate hepatic glucose balance (for example metformin, fructose 1, 6 
bisphosphatase inhibitors, glycogen phopsphorylase inhibitors, glycogen synthase 
kinase inhibitors); 

6) Agents designed to reduce the absorption of glucose from the intestine (for example 
20 acarbose); 

7) Agents that prevent the reabsorption of glucose by the kidney (SGLT inhibitors); 

8) Agents designed to treat the complications of prolonged hyperglycaemia (for example 
aldose reductase inhibitors); 

9) Anti-obesity agents (for example sibutramine and orlistat); 

25 1 0) Anti- dyslipidaemia agents such as, HMG-Co A reductase inhibitors (eg statins); 

PPARa agonists (fibrates, eg gemfibrozil); bile acid sequestrants (cholestyramine); 
cholesterol absorption inhibitors (plant stanols, synthetic inhibitors); bile acid 
absorption inhibitors (EB ATi) and nicotinic acid and analogues (niacin and slow 
release formulations); 

30 1 1) Antihypertensive agents such as, P blockers (eg atenolol, inderal); ACE inhibitors (eg 
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg 
candesartan), a antagonists and diuretic agents (eg. furosemide, benzthiazide); 
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12)Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and 
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor Vila inhibitors); 
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low 
molecular weight analogues, hirudin) and warfarin; 
5 13) Agents which antagonise the actions of glucagon; and 

14) Anti-inflammatory agents, such as non-steroidal anti-inflammatory drugs (eg. aspirin) 
and steroidal anti-inflammatory agents (eg. cortisone). 

According to another aspect of the present invention there is provided individual 
compounds produced as end products in the Examples set out below and salts, solvates and 
10 pro-drugs thereof. 

A compound of the invention, or a salt thereof, may be prepared by any process known 
to be applicable to the preparation of such compounds or structurally related compounds. 
Functional groups may be protected and deprotected using conventional methods. For 
examples of protecting groups such as amino and carboxylic acid protecting groups (as well as 
15 means of formation and eventual deprotection), see T.W. Greene and P.G.M. Wuts, 

"Protective Groups in Organic Synthesis", Second Edition, John Wiley & Sons, New York, 
1991. 

Processes for the synthesis of compounds of Formula (T) are provided as a further 
feature of the invention. Thus, according to a further aspect of the invention there is provided 
20 a process for the preparation of a compound of Formula (T), which comprises a process a) to 
d) (wherein the variables are as defined hereinbefore for compounds of Formula (T) unless 
otherwise defined): 

(a) reaction of an acid of Formula (III) or activated derivative thereof with a compound of 
Formula (IV), 




or 

(b) reaction of a compound of Formula (V) with a compound of Formula (VT), 
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(V) (VI) 
wherein X 1 is a leaving group and X 2 is a hydroxyl group or X 1 is a hydroxyl group and 
X 2 is a leaving group; 

5 process (b) could also be accomplished using the intermediate ester Formula (VH), 

wherein P 1 is a protecting group as hereinafter described, followed by ester hydrolysis and 
amide formation by procedures described elsewhere and well known to those skilled in 
the art; 




or 



(c) reaction of a compound of Formula (VIQ) with a compound of Formula (IX) 

cm ox) 

1 5 wherein X 3 is a leaving group or an organometallic reagent and X 4 is a hydroxyl group or 
X 3 is a hydroxyl group and X 4 is a leaving group or an organometallic reagent; 
process (c) could also be accomplished using the intermediate ester Formula (X), 
followed by ester hydrolysis and amide formation by procedures described elsewhere and 
well known to those skilled in the art; 
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(X) 

or 

(d) reaction of a compound of Formula (XT) with a compound of Formula (XII), 



5 




(XI) (XH); 
wherein X 5 is a leaving group; 
and thereafter, if necessary: 

i) converting a compound of Formula (I) into another compound of Formula (T); 

10 ii) removing any protecting groups; and/or 
iii) forming a salt, pro-drug or solvate thereof. 

Suitable leaving groups X 1 to X 5 for processes b) to d) are any leaving group known in the 
art for these types of reactions, for example halo, alkoxy, trifluoromethanesulfonyloxy, 
methanesulfonyloxy, or p-toulenesulfonyloxy, or a group (such as a hydroxy group) that could be 

15 converted into a leaving group (such as an oxytriphenylphosphonium group) in situ. 

Compounds of Formulae (IE) to (XII) are commercially available, or are known in the art, 
or may be made by processes known in the art as shown, for example, in the accompanying 
Examples. For further information on processes for making such compounds, we refer to our 
PCT publications WO 03/000267, WO 03/015774 and WO 03/000262 and references therein. In 

20 general it will be appreciated that any aryl-0 or alkyl-0 bond may be formed by nucleophilic 
substitution or metal catalysed processes, optionally in the presence of a suitable base. 

Examples of conversions of a compound of Formula (I) into another compound of 
Formula (I), well known to those skilled in the art, include functional group interconversions such 
as hydrolysis, hydrogenation, hydrogenolysis, oxidation or reduction, and/or further 

25 functionalisation by standard reactions such as amide or metal-catalysed coupling, or nucleophilic 
displacement reactions; 
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Specific reaction conditions for the above reactions are as follows, wherein when P 1 is 
a protecting group P 1 is preferably d-4alkyl, for example methyl or ethyl: 
Process a) - coupling reactions of amino groups with carboxylic acids to form an amide are 
well known in the art. For example, 
5 (i) using an appropriate coupling reaction, such as a carbodiimide coupling reaction performed 
with EDAC in the presence of DMAP in a suitable solvent such as DCM, chloroform or DMF 
at room temperature; or 

(ii) reaction in which the carboxylic group is activated to an acid chloride by reaction with 
oxalyl chloride in the presence of a suitable solvent such as methylene chloride. The acid 
10 chloride can then be reacted with a compound of Formula (IV) in the presence of a base, such 
as triethylamine or pyridine, in a suitable solvent such as chloroform or DCM at a temperature 
between 0°C and 80°C. 

Process b) - compounds of Formula (V) and (VI) can be reacted together in a suitable solvent, 
such as DMF or THF, with a base such as sodium hydride or potassium terf-butoxide, at a 

15 temperature in the range 0 to 100°C, optionally using microwave heating or metal catalysis 
such as palladium(II)acetate, palladium on carbon, copper(H)acetate or copper(I)iodide; 
Alternatively, compounds of Formula (V) and (VI) can be reacted together in a suitable 
solvent, such as THF or DCM, with a suitable phosphine such as triphenylphosphine, and 
azodicarboxylate such as diethylazodicarboxylate; process b) could also be carried out using a 

20 precursor to the ester of formula (VII) such as an aryl-nitrile or trifluoromethyl derivative, 
followed by conversion to a carboxylic acid and amide formation as previously described; 
Process c) - compounds of Formula (VHT) and (DC) can be reacted together in a suitable 
solvent, such as DMF or THF, with a base such as sodium hydride or potassium tert-butoxide, 
at a temperature in the range 0 to 200°C, optionally using microwave heating or metal 

25 catalysis such as palladium(II)acetate, palladium on carbon, copper(II)acetate or 

copper(T)iodide; process c) could also be carried out using a precursor to the ester of formula 
(X) such as an aryl-nitrile or trifluoromethyl derivative, followed by conversion to a 
carboxylic acid and amide formation as previously described; 

Process d) - reaction of a compound of Formula (XI) with a compound of Formula (XII) can 
30 be performed in a polar solvent, such as DMF or a non-polar solvent such as THF with a 
strong base, such as sodium hydride or potassium tert-butoxide at a temperature between 0 
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and 200°C, optionally using microwave heating or metal catalysis, such as 
palladium(II)acetate, palladium on carbon, copper(D)acetate or copper(T)iodide. 

Certain intermediates of formula (HI), (VI), (VII), (IX) and/or (XT) are believed to be 
novel and comprise an independent aspect of the invention. 
5 During the preparation process, it may be advantageous to use a protecting group for a 

functional group within the molecule. Protecting groups may be removed by any convenient 
method as described in the literature or known to the skilled chemist as appropriate for the 
removal of the protecting group in question, such methods being chosen so as to effect 
removal of the protecting group with minimum disturbance of groups elsewhere in the 
10 molecule. 

Specific examples of protecting groups are given below for the sake of convenience, in 
which "lower" signifies that the group to which it is applied preferably has 1-4 carbon atoms. 
It will be understood that these examples are not exhaustive. Where specific examples of 
methods for the removal of protecting groups are given below these are similarly not 

1 5 exhaustive. The use of protecting groups and methods of deprotection not specifically 
mentioned is of course within the scope of the invention. 

A carboxy protecting group may be the residue of an ester-forming aliphatic or 
araliphatic alcohol or of an ester-forming silanol (the said alcohol or silanol preferably 
containing 1-20 carbon atoms). Examples of carboxy protecting groups include straight or 

20 branched chain (l-12C)alkyl groups (e.g. isopropyl, t-butyl); lower alkoxy lower alkyl groups 
(e.g. methoxymethyl, ethoxymethyl, isobutoxymethyl; lower aliphatic acyloxy lower alkyl 
groups, (e.g. acetoxymethyl, propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl); 
lower alkoxycarbonyloxy lower alkyl groups (e.g. 1-methoxycarbonyloxyethyl, 
1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (e.g. p-methoxybenzyl, o-nitrobenzyl, 

25 p-nitrobenzyl, benzhydryl and phthalidyl); tri(lower alkyl)silyl groups (e.g. trimethylsilyl and 
t-butyldimethylsilyl); tri(lower alkyl)silyl lower alkyl groups (e.g. trimethylsilylethyl); and 
(2-6C)alkenyl groups (e.g. allyl and vinylethyi). 

Methods particularly appropriate for the removal of carboxyl protecting groups include 
for example acid-, metal- or enzymically-catalysed hydrolysis. 

30 Examples of hydroxy protecting groups include lower alkenyl groups (e.g. allyl); lower 

alkanoyl groups (e.g. acetyl); lower alkoxycarbonyl groups (e.g. t-butoxycarbonyl); lower 
alkenyloxycarbonyl groups (e.g. allyloxycarbonyl); aryl lower alkoxycarbonyl groups (e.g. 
benzoyloxycarbonyl, n-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl, 
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E-nitrobenzyloxycarbonyl); tri lower alkyl/arylsilyl groups (e.g. trimethylsilyl, 
t-butyldimethylsilyl, t-butyldiphenylsilyl); aryl lower alkyl groups (e.g. benzyl) groups; and 
triaryl lower alkyl groups (e.g. triphenylmethyl). 

Examples of amino protecting groups include formyl, aralkyl groups (e.g. benzyl and 
5 substituted benzyl, e.g. E-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and 
triphenylmethyl); di-E-anisylmethyl and furylmethyl groups; lower alkoxycarbonyl (e.g. 
t-butoxycarbonyl); lower alkenyloxycarbonyl (e.g. allyloxycarbonyl); aryl lower 
alkoxycarbonyl groups (e.g. benzyloxycarbonyl, E-methoxybenzyloxycarbonyl, 
o-nitrobenzyloxycarbonyl, n-nitrobenzyloxycarbonyl; trialkylsilyl (e.g. trimethylsilyl and 
10 t-butyldimethylsilyl); alkylidene (e.g. methyhdene); benzylidene and substituted benzylidene 
groups. 

Methods appropriate for removal of hydroxy and amino protecting groups include, for 
example, acid-, base, metal- or enzymically-catalysed hydrolysis, or photolytically for groups 
such as o-nitrobenzyloxycarbonyl, or with fluoride ions for silyl groups. 

15 Examples of protecting groups for amide groups include aralkoxymethyl (e.g. 

benzyloxymethyl and substituted benzyloxymethyl); alkoxymethyl (e.g. methoxymethyl and 
trimethylsilylethoxymethyl); tri alkyl/arylsilyl (e.g. trimethylsilyl, t-butyldimethylsily, t- 
butyldiphenylsilyl); tri alkyl/arylsilyloxymethyl (e.g. t-butyldimethylsilyloxymethyl, 
t-butyldiphenylsilyloxymethyl); 4-alkoxyphenyl (e.g. 4-methoxyphenyl); 2,4-di(alkoxy)phenyl 

20 (e.g. 2,4-dimethoxyphenyl); 4-alkoxybenzyl (e.g. 4-methoxybenzyl); 2,4-di(alkoxy)benzyl 
(e.g. 2,4-di(methoxy)benzyl); and alk-l-enyl (e.g. allyl, but-l-enyl and substituted vinyl e.g. 2- 
phenylvinyl). 

Aralkoxymethyl, groups may be introduced onto the amide group by reacting the latter 
group with the appropriate aralkoxymethyl chloride, and removed by catalytic hydrogenation. 

25 Alkoxymethyl, tri alkyl/arylsilyl and tri alkyl/silyloxymethyl groups may be introduced by 
reacting the amide with the appropriate chloride- and removing with acid; or in the case of the 
silyl containing groups, fluoride ions. The alkoxyphenyl and alkoxybenzyl groups are 
conveniently introduced by arylation or alkylation with an appropriate halide and removed by 
oxidation with eerie ammonium nitrate. Finally alk-l-enyl groups may be introduced by 

30 reacting the amide with the appropriate aldehyde and removed with acid. 

The following examples are for illustration purposes and are not intended to limit the 
scope of this application. Each exemplified compound represents a particular and 
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independent aspect of the invention. In the following non-limiting Examples, unless 
otherwise stated: 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up 
procedures were carried out after removal of residual solids such as drying agents by filtration; 
5 (ii) operations were carried out at room temperature, that is in the range 1 8-25 °C 

and under an atmosphere of an inert gas such as argon or nitrogen; 

(iii) yields are given for illustration only and are not necessarily the maximum 
attainable; 

(iv) the structures of the end-products of the Formula (I) were confirmed by nuclear 
10 (generally proton) magnetic resonance (NMR) with a field strength (for proton) of 300 or 400 

MHz and mass spectral techniques; proton magnetic resonance chemical shift values were 
measured on the delta scale and peak multiplicities are shown as follows: s, singlet; d, 
doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, quintet; 

(v) intermediates were not generally fully characterised and purity was assessed by 

1 5 thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red 
(JR) or NMR analysis; and 

(vi) Biotage cartridges refer to pre-packed silica cartridges (from 40g up to 400g), 
eluted using a biotage pump and fraction collector system; Biotage UK Ltd, Hertford, Herts, 
UK. 

20 

Abbreviations 



DCM dichloromethane; 

DEAD diethylazodicarboxylate; 

DIAD diisopropylazodicarboxylate; 

25 DMSO dimethyl sulphoxide; 

DMF dimethylfomiamide; 

EDAC 1 -(3 -dimethylaminopropyl)-3 -ethylcarbodiimide 

hydrochloride; 

HATU CH7-azabenzotriazol- 1 -yl)- 1 , 1 ,3,3 -tetramethyluronium 

30 hexafiuorophosphate; 

HPLC high pressure liquid chromatography; 

HPMC Hydroxypropylmethylcellulose; 
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LCMS 



liquid chromatography / mass spectroscopy; 
nuclear magnetic resonance spectroscopy; 
room temperature; 
tetrahydrofuran; 
trifluoroacetic acid; 



NMR 



RT 



THF 



5 TFA 



CDC1 3 



deuterochloroform 



All compound names were derived using ACD NAME computer package. 



Example 1 : 3-(l-Methvlethvnoxv-5-(4-rf4-methvlDiperazin-l-vncarbonvllDhenoxv)-A^- 
1 ,3-thiazoI-2-vlbenzamide 



To a suspension of 4-({3-[(l-me%le%l)oxy]-5-[(l,34hiazol-2-ylaniino)carbonyl]phenyl} 
15 oxy)benzoic acid (100 mg), HATU (122 mg) and 1-methylpiperazine (32 mg) in DMF (2 mL) 
was added diisopropylethylamine (0.1 1 mL) and the mixture stiired at ambient temperature 
fori hour. Water (30 mL) was added and the mixture extracted with ethyl acetate. The 
combined organic extracts were washed with brine, dried (MgS0 4 ), and evaporated to a 
residue which was chromatographed on silica with 0-10% methanol in ethyl acetate as eluant 
20 to give the desired compound (103 mg). 



l H NMR 8 (do-DMSO): 1.3 (d, 6H), 2.15 (s, 3H), 2.3 (s, 4H), 3.4-3.5 (br, 4H), 4.7-4.8 (m, 
1H), 6.85 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3 (s, 1H), 7.4 (d, 2H), 7.5 (s, 1H), 7.55 (d, 1H); 
m/z481(M+H) + 




o 



25 In a similar manner, Examples la-lz were also prepared: 
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Example 


Structure 


m/z 


NMR 


la 




495 (M+H) + 


! H NMR 5 (d^-DMSO): 1.35 (d, 6H), 1.8-1.95 
(br, 3H), 2.2-2.25 (br, 1H), 3.5-3.7 (br, 2H), 
4.4 (br, 1H), 4.8 (m, 1H), 6.9 (s, 1H), 6.95 (s, 
1H), 7.1-7.2 (d, 2H), 7.35 (d, 1H), 7.4 (s, 1H), 
7.55 (s, 1H), 7.6 (d, 1H), 7.7 (d, 1H), 12.63 (s, 
1H) 


lb 


o s-^ 

0 


497 (M+H) + 


'HNMR 5 (d^-DMSO): 1.3 (d, 6H), 2.65-3.0 
(m, 9H), 4.1-4.3 (br, 2H), 4.7-4.8 (m, 1H), 6.8 
(s, 1H), 7.1-7.2 (d, 2H), 7.25 (d, 1H), 7.3 (m, 
1H), 7.4-7.55 (m, 2H), 7.7 (d, 1H), 7.95 (s, 
1H), 12.6 (S,1H) 


lc 


0 


481 (M+H) + 


■H NMR 5 (dfi-DMSO): 1.3 (d, 6H), 3.25 (m, 
2H), 3.6-3.7 (br, 2H), 4.0 (m, 2H), 4.7-4.8 (m, 
1H), 6.85 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 
7.3 (s, 1H), 7.45-7.55 (m, 4H), 8.05 (s, 1H), 
12.6 (s, 1H) 


Id 


0 


456 (M+H) + 


J H NMR 8 (de-DMSO): 1.3 (d, 6H), 2.95 (s, 
3H), 3.4-3.6 (br, 4H), 4.7 (t, 1H), 4.7-4.8 (m, 
1H), 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3 
(s, 1H), 7.4-7.5 (m, 3H), 7.55 (d, 1H), 12.6 (s, 
1H) 


le 


Yip^ 

0 


442 (M+H) + 


*H NMR 5 (<VDMSO): 1.3 (d, 6H), 3.35 (m, 
2H), 3.5 (m, 2H), 4.7 (t, 1H), 4.7-4.8 (m, 1H), 
6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 2H), 7.3 (s, 
1H), 7.35 (d, 1H), 7.9 (d, 2H), 8.4 (t, 1H), 
12.6 (s, 1H) 


If 




510 (M+H) + 


l H NMR 5 (d^DMSO): 1.3 (d, 6H), 3.2 (m, 
4H), 3.4 (m, 4H), 4.75 (m, 1H), 6.25 (s, 1H), 
6.85 (s, 1H), 7.1 (d, 2H), 7.25 (d, 2H), 7.5 (s, 
1H), 7.55 (d, 1H), 7.85 (d, 2H), 8.45 (t, 1H), 
12.6 (s, 1H) 


lg 




469 (M+H) + 


*H NMR 5 (d^-DMSO): 1.3 (d, 6H), 2.6 (d, 
3H), 3.85 (d, 2H), 4.7-4.8 (m, 1H), 6.85 (s, 
1H), 7.1 (d, 1H), 7.25 (d, 2H), 7.3 (s, 1H), 
7.35 (d, 2H), 7.7-7.8 (br, 1H), 7.95 (d, 2H), 
8.65 (t, 1H), 12.7 (s, 1H) 
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lh 


Co r Cf° 

0 


496 (M+H) + 


l HNMR5 (d^DMSO): 1.15-1.2 (m, 2H), 1.3 
(d, 6H), 1.55-1.6 (d, 2H), 1.5-1.6 (m, 1H), 
3.15 (t, 2H), 3.35 (t, 2H), 3.8 (d, 2H), 4.75 (m, 
1H), 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 2H), 
7.45 (s, 1H), 7.5 (d, 1H), 7.9 (d, 2H), 8.45 (t, 
1H), 12.6 (s, 1H) 


li 


0 


482 (M+H) + 


l H NMR 8 (<VDMSO): 1 .3 (d, 6H), 1 .35 (br, 
2H), 1.7-1.8 (br, 2H), 2.65 (s, 6H), 3.15 (t, 
2H), 3.7 (m, 2H), 4.7 (t, 1H), 4.7-4.8 (m, 1H), 
6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3 (s, j 
1H), 7.4 (d, IE), 7.5 (s, 1H), 7.55 (d, 1H), 
12.6 (s, 1H) 


lj 


O 


511(M+H) + 


'H NMR 5 (ds-DMSO): 1.3 (d, 6H), 2.4 (m, 
6H), 3.5 (m, 6H), 4.4 (t, 1H), 4.7-4.8 (m, 1H), 
6.8 (s, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 7,3 (s, 
1H), 7.4 (d, 2H), 7.5 (s, 1H), 7.55 (d, 1H), 
12.6 (s, 1H) 


lk 




509 (M+H) + 


l H NMR 5 (d^-DMSO): 1.3 (d, 6H), 1.5-1.6 
(br, 2H), 1.65-1.8 (br, 2H), 2.05 (s, 3H), 2.75 
(br, 1H), 2.8 (s, 3H), 3.3 (bT, 4H), 4.7-4.8 (m, 
1H), 6.7 (s, 1H), 7.0 (d, 1H), 7.05 (d, 2H), 7.3 
(s, 1H), 7.4 (m, 3H), 7.5 (s, 1H), 12.6 (s, 1H) 


11 


o 


506 (M+H) + 


*H NMR 8 (dU-DMSO): 1.3 (d, 6H), 2.0 (dt, 
2H), 3.3 (t, 2H), 4.1 (t, 2H), 4.8 (m, 1H), 6.9 
(s, 1H), 6.95 (s, 1H), 7.2 (d, 2H), 7.25 (s, 1H), 
7.3 (d, 2H), 7.55 (s, 1H), 7.6 (d, 1H) 7.7 (s, 
1H), 7.95 (d, 2H), 8.55 (t, 1H), 12.6 (s, 1H) 


lm 


o 


535 (M+H) + 


'H NMR 8 (dfi-DMSO): 1.3 (d, 6H), 1.65 (s, 
4H), 1.8 (br, 2H), 2.2 (br, 1H), 3.0 (br, 1H), 

3.3 (s, 9H), 4.7-4.8 (m, 1H), 6.7 (s, 1H), 6.9 
(s, 1H), 7.05 (d, 2H), 7.3 (s, 1H), 7.35 (d, 1H), 

7.4 (d, 2H), 7.5 (s, 1H), 12.6 (s, 1H) 


In" 


o 


426 (M+H) + 


[ H NMR 8 (dfi-DMSO): 13 (d, 6H), 2.95 (s, 
6H), 4.7-4.8 (m, 1H), 6.8 (s, 1H), 7.1 (d, 2H), 
7.25 (d, 1H), 7.3 (d, 1H), 7.4-7.55 (m, 4H), 
12.7 (s, 1H) 
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lo M 


Q 


412 (M+H) + 




lp' 


0 


456 (M+H)* 




lq' 


0 


452 (M+H) + 


'H NMR 8 (dfi-DMSO): 0.7-1.15 (m, 5H), 1.2 
(d, 6H), 3.0 (t, 2H), 4.8 (m, 1H), 6.7 (s, 1H), 
7.0 (d, 2H), 7.15 (d, 2H), 7.35 (s, 1H), 7.4 (d, 
1H) 7.8 (d, 2H), 8.4 (t, 1H), 12.7 (s, 1H) 


lr* 




502 (M+H) + 




Is* 




507 (M+H) + 


'H NMR 5 (ds-DMSO): 1.3 (d, 6H), 1.8-1.9 
(dt, 2H), 2.1-2.2 (t, 2H), 3.3-3.4 (m, 6H), 4.7- 
4.8 (m, 1H), 6.8 (s, 1H), 7.1 (d, 2H), 7.25 (n, 
2H), 7.5 (s, 1H), 7.5 (d, 1H) 7.85 (d, 2H), 8.45 
(t,lH), 12.6(s, 1H) 


It* 


HO xvCr° 

T 

o 


454 (M+H) + 


'H NMR 5 (ds-DMSO): 1 .3 (d, 6H), 3.7-4.5 
(br, 5H), 4.7-4.8 (m, 1H), 5.7 (d, 1H), 6.8 (s, 
1H), 7.05 (d, 2H), 7.25 (d, 1H), 7.3 (d, 1H), 
7.5 (s, 1H), 7.55 (d, 1H) 7.65 (d, 2H), 12.7 (s, 
1H) 


lu J 


0 


466 (M+H) + 


'H NMR 8 (ds-DMSO): 1.3 (d, 6H), 3.5 (br, 
4H), 3.6 (br, 4H), 4.7-4.8 (m, 1H), 6.8 (s, 1H), 
7.1 (d, 2H), 7.25 (d, 1H), 7.3 (d, 1H), 7.4-7.55 
(m,4H), 12.6 (s, 1H) 
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0 


509 (M+H) + 


l H NMR 8 (dfi-DMSO): 1.3 (d, 6H), 2.0 (s, 
3H), 3.4-3.6 (br, 8H), 4.7-4.8 (m, 1H), 6.8 (s, 
1H), 7.1 (d, 2H), 7.25 (d, 1H), 7.3 (d, 1H), 
7.4-7.55 (m,4H), 12.7 (s, 1H) 


lw J 




495 (M+H) + 


! HNMR8 (de-DMSO): 1.3 (d, 6H), 1.5-1.6 
(m, 2H), 1.7-1.8 (m, 2H), 1.9-2.0 (m, 2H), 2.1 
(s, 3H), 2.7-2.8 (d, 2H), 3.6-3.75 (br, 1H), 4.7- 
4.8 (m, 1H), 6.7 (s, 1H), 7.05 (d, 1H), 7.1 (d, 
2H), 7.25 (s, 1H), 7.4 (d, 1H), 7.5 (s, 1H) 7.87 

/J /%TT\ O O /J 1TT\ 1* if / 1 YT\ 

(d, 2H), 8.2 (d, 1H), 12.7 (s, 1H) 


lx* 


0 


478 (M+H) + 




ly* 


0 


438 (M+H) + 


l H NMR 8 (CDCI3): 1.35 (d, 6H), 2.36 (m, 
2H), 4.20^.38 (m, 4H), 4.58 (m, 1H), 6.78 
(m, 1H), 7.00 (m, 3H), 7.17 (m, 1H), 7.27 (m, 
2H), 7.63 (d, 2H) 


lz 


-CUT 

0 


495 (M+H) + 


'H NMR 8 (ds-DMSO): 1.3 (d, 6H), 1.8 (d, 
2H), 2.15 (d, 3H), 2.5 (d, 2H), 3.2-3.6 (m, 
6H), 4.7-4.8 (m, 1H), 6.8 (s, 1H), 7.05 (d, 
2H), 7.2 (d, 1H), 7.3 (s, 1H), 7.4 (d, 2H), 7.5 ! 
(s,lH),7.55(d > lH) 



S EDAC used as coupling reagent in place of HAUL 
*Ethyl acetate was used as eluant 
# = reference example 



5 The required acid for Example 1 was prepared as described below: 
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4-ff34fl-Methvlethvnox v1-5-rfl.34hiazol-2-vlanunoV;arbonvllphenvnoxv^hen7.nicar.i t 1 



A solution of ethyl 4-({3-[(l-me%le%l)oxy]-5-[(l,3-thiazol-2-ylamino)carbonyl]phenyl} 
oxy)benzoate (2.5 g) in TEDF (100 mL) was added to a solution of hthium hydroxide 
5 monohydrate (1 .3 g) in water (50 mL). The mixture was stirred at ambient temperature for 16 
hours and the THF removed in vacuo. The aqueous layer was acidified with 1M hydrochloric 
acid (30 mL), the solid precipitate filtered off, washed with water and dried in vacuo to give 
the desired compound (2.22 g). 

'HNMRS (dfi-DMSO): 1.3 (d, 6H), 4.7-4.8 (m, 1H), 6.9 (t, 1H), 7.1 (d, 2H), 7.25 (d, 1H), 
10 7.35 (s, 1H), 7.5 (s, 1H), 7.55 (d, 1H), 7.95 (d, 2H), 12.75 (s, 1H); m/z 399 (M+H) + 

Ethyl 4-({3-rfl-methv1ethvnoxvl-5-r ri3-thiazol-2-vlamino^carbonvl1phenvlloxv^benzoate 



A solution of 3-hy(iroxy-5-[(l-memylemyl)oxy]-^l,3-thiazol-2-ylbenzamide (3.06g), 4- 
15 ethoxycarbonylphenylboronic acid (3.0g), copper (H) acetate (3.0g), triemylamine (7.6 mL) 
and freshly activated 4A molecular sieves (12g) in DCM (170 mL) was stirred at ambient 
temperature and under ambient atmosphere for 2 days. The reaction mixture was filtered 
through diatomaceous earth, washed with DCM (2 x 50 mL), the DCM removed in vacuo and 
the residual oil partitioned between ethyl acetate (150 mL) and 1M hydrochloric acid (100 
20 mL). The ethyl acetate layer was separated, washed with aqueous sodium hydrogen carbonate 
solution and brine, dried (MgS0 4 ), and evaporated to a residue which was chromatographed 
on silica with 20% ethyl acetate in isohexane as eluant to give the desired compound (2.64 g). 



'HNMR 8 (CDCI3): 1.3 (d, 6H), 1.35 (t, 3H), 4.35 (q, 2H), 4.5-4.6 (m, 1H), 6.8 (s, 1H), 6.95 
(s, 1H), 7.0 (d, 2H), 7.15 (s, 1H), 7.2 (s, 1H), 7.3 (d, 1H), 8.05 (d, 2H); m/z 427 (M+H) + 




o 



o s 




o 
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3-Hvdroxv-5-fQ-methvlethvl)ox^ 




OH 



3-[(l-Methylethyl)oxy]^ (11.2 g) was 

dissolved in trifluoroacetic acid (60 mL) and treated with thioanisole (17.8 mL). The mixture 
5 was left to stir at ambient temperature for 18 hours before the trifluoroacetic acid was 
removed in vacuo. The residues were treated with isohexane (100 mL) and the solid filtered 
off, before being washed with further isohexane (2 x 20 mL). The solid was dissolved in ethyl 
acetate (200 mL) and washed with aqueous saturated sodium hydrogen carbonate solution 
(100 mL). The organics were washed with water (100 mL) and brine (100 mL), and dried 
1 0 (MgS0 4 ) before evaporation in vacuo to afford a solid which was washed with isohexane (200 
mL) and dried in vacuo to give the desired compound (7.18 g). 

] H NMR 8 (d^-DMSO): 1.27 (d, 6H), 4.55 (m, 1H), 6.49 (m, 1H), 7.02 (s, 1H), 7.14 (s, 1H), 
7.25 (d, 1H), 7.54 (d, 1H), 9.73 (s, 1H), 12.44 (s, 1H); m/z 279 (M+H) + , 277 (M-H)" 

15 3-r(l-MethvlethvlWy]-5-f(^ 

o s-a 

r 




To a solution of 3-[(l-methylethyl)oxy]-5-[(phenylmethyl)oxy]benzoic acid (20 g) in DCM 
(400 mL), cooled to 0°C was slowly added oxalyl chloride (12.2 mL) and DMF (0.4 mL), with 
stirring. The mixture was allowed to warm to ambient temperature and stirred for a further 16 

20 hours, following which the organics were removed in vacuo, and the residues azeotroped with 
toluene (100 mL). The crude material was dissolved in DCM (200 mL) and slowly added to a 
stirred suspension of 2-aminothiazole (10.5 g) and diisopropylethylamine (24.3 mL), in DCM 
(200 mL). The mixture was stirred at ambient temperature for 70 hours, before the organics 
were removed in vacuo. The residues were dissolved in ethyl acetate (300 mL) and washed 

25 with 1M aqueous hydrochloric acid (300 mL). The aqueous layer was extracted with further 
ethyl acetate (300 mL), and the combined organics washed with brine (75 mL), and dried 
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(MgS04), before evaporation in vacuo to give the desired compound (28 g) which was used 
without further purification. 

l H NMR 5 (d6-DMSO): 1.27 (d, 6H), 4.70 (m, 1H), 5.15 (s, 2H), 6.77 (m, 1H), 7.27 (m, 2H), 
7.33-7.47 (bnn, 6H), 7.55 (d, 1H); m/z 369 (M+H) + , 367 (M-H)'; 
5 The l H NMR spectrum also contained signals consistent with a small amount of ethyl acetate. 

3-[(l-Methvlethvnoxv]-5-[fphenvlmethvl)oxv]benzoic acid 

o 

"oh 




To a solution of methyl 3-[(l-methylethyl)oxy]-5-[(phenylmethyl)oxy]beaizoate (37 g) in a 1:1 
10 mixture of THF:methanol (300 inL) was added 4M sodium hydroxide solution (150 mL). The 
mixture was refluxed for 45 minutes, following which the organics were removed in vacuo. 
The aqueous was acidified to pH4 with hydrochloric acid (2M), and extracted with ethyl 
acetate. The organics were combined, washed with water and brine, dried (MgS04) and 
concentrated in vacuo to give the desired compound (33.5 g), which was used without further 
15 purification. 

l H NMR 8 (ds-DMSO): L26 (d, 6H), 4.59-4.69 (m, 1H), 5.15 (s, 2H), 6.80 (app t, 1H), 7.04 
(m, 1H), 7.12 (m, 1H), 7.33 (app t, 1H), 7.40 (t, 2H), 7.46 (d, 2H), 12.95 (s, 1H) 



Methyl 3-[(l-methvlethvl)oxv1"5-|"(phenvlmethvnoxvlbenzoate 




To a solution of methyl 3-hydroxy-5-[(l-methylethyl)oxy]benzoate (25 g) in DMF (250 mL) 
was added anhydrous potassium carbonate (297 mmol), and benzyl bromide (143 mmol). The 
mixture was stirred at 60°C for 5 hours, then cooled to room temperature. The solvent was 
removed in vacuo and the residue partitioned between ethyl acetate and water. The organics 
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were combined and washed with further water, brine, dried (MgSCU) and concentrated in 
vacuo to give the desired compound (37 g) which was used without further purification. 
l H NMR 5 (d<>-DMSO): 1.26 (d, 6H), 3.84 (s, 3H), 4.61-4.70 (m, 1H), 5.12 (s, 2H), 6.84 (t, 
1H), 7.05 (app t, 1H), 7.12-7.15 (m, 1H), 7.31-7.37 (m, 1H), 7.40 (t, 2H), 7.46 (d, 2H) 

5 

Methyl 3-hvdroxv-5-['(l -methvlethvnoxvlbenzoate 

OH 

To a stirred solution of methyl 3,5-dihydroxybenzoate (0.1 mol) in DMF (180 mL) was added 
powdered potassium carbonate (0.2 mol) and 2-iodopropane (0.1 mol), and the resulting 

10 mixture stirred at ambient temperature for 16 hours. The reaction mixture was poured into 
water (1000 mL) and the mixture extracted with ether. The extracts were combined and 
washed sequentially with water (twice) and brine; the solution was dried (MgS0 4 ), filtered 
and evaporated in vacuo to give the crude product as a pale yellow oil (12.6 g). This was 
treated with toluene (40 mL) and allowed to stand overnight. The insoluble material (starting 

15 phenol) was removed by filtration, and the filtrate evaporated in vacuo. The resulting oil was 
chromatographed (2 x 90 g Biotage silica cartridges), eluting with hexane containing ethyl 
acetate (10% increasing to 15% v/v). The title compound was obtained as an oil (25% yield), 
which was identical by tic to a sample prepared by a similar procedure. 
l H NMR 5 (d^-DMSO): 1.2 (d, 6H), 3.8 (s, 3H), 4.5 - 4.6 (hept, 1H), 6.55 (m, 1H), 7.85 (m, 

20 1H), 7.95 (m, 1H), 9.8 (s, 1H) 



Example 2: S-Chioro^-fS-q-methvlethvnoxv-S-rQJ-thiazol-Z-vlaminokarbonvll 
phenoxvi-jV-f2-methoxvethvRbenzamide 




To a suspension of 3-cUoro-4-({3-[(l-methylethyl)oxy]-5-[(l,3-thiazol-2-ylamino)carbonyl] 
phenyl} oxy)benzoic acid (107 mg), HATU (122 mg) and 2-methoxyethylamine (38 mg) in 
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DMF (2 mL) was added diisopropylethylamine (0.1 1 mL) and the mixture stirred at ambient 
temperature for 1 hour. Water (30 mL) was added and the mixture extracted with ethyl 
acetate (3x15 mL). The combined organic extracts were washed with brine, dried (MgS0 4 ), 
and evaporated to a residue which was chromatographed on silica with ethyl acetate as eluant 
5 to give the desired compound (85 mg). 

l H NMR 8 (d 6 ~DMSO): 1.3 (d, 6H), 3.25 (s, 3H), 3.4 (m, 4H), 4.7-4.8 (m, 1H), 6.85 (d, 1H), 
7.2 (m, 1H), 7.5 (s, 1H), 7.55 (d, 1H), 7.8 (m, 1H), 8.05 (dd, 1H), 8.6 (t, 1H); m/z 486 
(M+H) + . 



10 In a similar manner, Example 2a was also prepared: 



Example 


Structure 


m/z 


NMR 


2a 


o s-*\ 

0 


460 (M+H) + 


'H NMR 8 (d«-DMSO): 1 .3 (d, 6H), 2.95 (s, 6H), 
4.7^.8 (m, 1H), 6.8 (s, 1H), 7.2 (m, 2H), 7.25 (d, 
1H), 7.4 (dd, 1H), 7.5 (s, 1H), 7.55 (d, 1H), 7.65 
(s, 1H), 12.6 (s, 1H) 



The required acid for Example 2 was prepared as described below: 



3-CMoro-4^{34ri-methvle1bvnoxvl .5-r(13-tbiazol-2-vlamino'>carbonvl1phenvn oxVtbenzoic 
15 acid 




A solution of methyl 3-chloro^^{3-[(l-methylethyl)oxy]-5-[(l > 3-tUazol-2-ylamino) 
carbonyl]phenyl}oxy)benzoate (950 mg) in THF (30 mL) was added to a solution of uthium 
hydroxide monohydrate (237 mg) in water (15 mL). The mixture was stirred at ambient 
20 temperature for 16 hours and the THF removed in vacuo. The aqueous layer was acidified 
with 1M hydrochloric acid (5.3 mL), the solid precipitate filtered off, washed with water and 
dried in vacuo to give the desired acid (880 mg). 
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l H NMR 5 (d^-DMSO): 1.3 (d, 6H), 4.7-4.8 (m, 1H), 6.9 (t, 1H), 7.15 (d, 1H), 7.25 (d, 2H), 
7.5 (d, 1H), 7.55 (s, 1H), 7.9 (d, 1H), 8.05 (d, 1H), 12.75 (s, 1H) 

Methyl 3-cMoro-4-((3-[(l-methvleth^^ 
5 oxv)benzoate 



To a solution of 34iydroxy-5-[(l-methylethyl)oxy]-^ (208 mg) and 

methyl 3-chloro-4-fluorobenzoate (141 mg) in acetonitrile (5 mL) was added potassium 
carbonate (104 mg) and the stirred mixture heated at 160°C in a 'Smith Creator Microwave* 

10 for 30 minutes. The mixture allowed to return to ambient temperature and pressure, the 
acetonitrile evaporated, and the residue partitioned between ethyl acetate (50 mL) and water 
(20 mL). The organic layer was separated, washed with brine, dried (MgS0 4 ), and evaporated 
to a residue which was chromatographed on silica, eluting with 30% ethyl acetate in 
isohexane, to give the desired ester (178 mg). 

15 l H NMR 5 (CDC1 3 ): 1.3 (d, 6H), 3.9 (s, 3H), 4.5-4.6 (m, 1H), 6.75 ft 1H), 6.95 (d, 1H), 7.0 
(d, 1H), 7.1 (s, 1H), 7.2 (m, 1H), 7.3 (s, 1H), 7.9 (dd, 1H), 8.05 (d, 1H); m/z 447 (M+H) + 

The synthesis of 3-hydroxy-5-[(l-methylethyl)oxy]-7V-l,3-thiazol-2~ylbenzamide is described 
above in Example 1. 



Example 3; General Procedure for Preparation of Halogenated Sulphonamides 

To a solution of the appropriate amine (1.8 mmol) in DCM (2 mL), was added the sulphonyl 
25 chloride (0.72 mmol) in DCM (2 mL), and the resulting mixture stirred for 18 hours. The 
mixture was treated with 1M aqueous hydrochloric acid (4 mL) and the organics separated. 
Evaporation in vacuo gave the crude fluorosulphonamide which was used without further 
purification. 




o 



20 
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To a solution of the crude fluorosulphonamide (7.2 mmol) in acetonitrile (3 mL), was added 
3-hydroxy-5-[(l-methylethyl)oxy]-iV4,^^ (0.36 mrnol) and potassium 

carbonate (1.8 mmol). The mixture was heated to 170°C in a 'Smith Creator Microwave' for 
100 minutes, before being filtered and the resultant organics evaporated in vacuo. The 
5 residues were then chromatographed on a Redisep (12 g, Si02) cartridge using an Isco Optix 
chromatography system, eluting with 30 to 100% ethyl acetate in isohexane, and evaporated in 
vacuo to afford the desired compound. 



Using a similar procedure to that described above, Examples 3a-3e were prepared from 3- 
1 0 hydroxy-5-[( 1 -methylethyl)oxy]-iV- 1 ,3-thiazol-2-ylbenzamide: 



Example 


Structure 


rn/z 


NMR 


3a 




452 (M+H) + 
450 (M-H)" 


l H NMR 8 (d^-DMSO): 1.28 (d, 6H), 
4.70-4.80 (m, 1H), 6.93 (m, 1H), 7.26 
(m, 2H), 7.37 (t, 1H), 7.47 (s, 2H), 7.54 
(m, 2H), 7,68 (d, 1H), 7.80 (dd, 1H), 
12.64 (s, 1H) 


3b 


1 ° 


496, 498 (M+H) + 
494, 496 (M-H)- 


l H NMR 5 (d^-DMSO): 1.30 (d, 6H), 
2.64 (s, 6H), 4.72-4.82 (m, 1H), 6.97 
(m, 1H), 7.20-7.28 (m, 2H), 7.36 (m, 
1H), 7.53 (m, 2H), 7.70 (dd, 1H), 7.92 
(d, 1H), 12.64 (s, 1H) 


3c 


H O 


510,512(M+H) + 
508,510(M-Hy 


*H NMR 5 (dc-DMSO): 0.98 (d, 6H), 
1.30 (d, 6H), 4.68-4.79 (m, 2H), 6.92 (s, 
1H), 7.21-7.3 1 (m, 3H), 7.53 (m, 2H), 
7.66 (d, 2H), 7.76 (dd, 1H), 7.97 (m, 
1H), amide NH not seen 


3d* 




551, 553(M+H) + 
549, 551 (M-H)" 


'H NMR 5 (d^-DMSO): 1.30 (d, 6H), 
2.13 (s, 3H), 2.34 (s, 4H), 2.93 (s, 4H), 
4.72-4.81 (m, 1H), 6.96 (s, 1H), 7.20- 
7.30 (m, 2H), 7.36 (s, 1H), 7.54 (s, 1H), 
7.65-7.78 (m, 2H), 7.90 (m, 1H), amide 
NH not seen 
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3e 




0 



486,488(M+H) + 
484,486(M-H)- 



'H NMR 6 (ds-DMSO): 1 .29 (d, 6H), 
4.70-4.82 (m, 1H), 6.97 (s, 1H), 7.26 
(m, 2H), 7.30 (s, 1H), 7.47 (d, 1H), 7.54 
(m, 2H), 7.73 (s, 1H), 7.92 (d, 1H), 
amide NH not seen 



requisite sulphonamide for this example was prepared using a 1 : 1 ratio of 
amineisulphonyl chloride, and isolated by treatment with 1M aqueous sodium hydroxide 
The synthesis of 3-hydroxy-54(l-methyle%l)o^ is described 

in Example 1 above. 



Example 4: 3^1-MethvlethYnoxv>5>r4^1,34"Oxadiazol^vnphenoxv1-Ar-l,3-thiazol-2- 
ylbenzamide 




II 

o 

10 A solution of 3-hydroxy-5-[(l-methylethyl)oxy^ (280 mg), 4- 

(methanesulphinyl)benzeneboronic acid (368 mg), copper (II) acetate (363 mg), triethylamine 
(0.7 mL) and freshly activated 4A molecular sieves (1 .4 g) in DCM (10 mL), was stirred at 
ambient temperature and under ambient atmosphere for 3 days. The reaction mixture was 
filtered through diatomaceous earth, washed with DCM (2 x 10 mL), the DCM removed in 

15 vacuo and the residual oil partitioned between ethyl acetate (50 mL) and 1M hydrochloric acid 
(35 mL). The ethyl acetate layer was separated, washed sequentially with saturated aqueous 
sodium hydrogen carbonate and brine, dried (MgSC>4) and evaporated to a residue which was 
chromatographed on silica with 0-100% ethyl acetate in isohexane as eluant gave the desired 
compound (1 80 mg). 

20 , HNMR8 (d<s-DMSO): 1.28 (d, 6H), 2,74 (s, 3H), 4.74 (m, 1H), 6.86 (m, 1H), 7.20-7.33 (m, 
4H), 7.50 (m, 1H), 7.53 (d, 1H), 7.72 (d, 2H), 12.62 (bs, 1H); m/z All (M+H) + 



The following examples were synthesised in an analogous fashion:- 
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Example 


Structure 


m/z 


NMR 


4a 




415(M+H) + 
413 (M-H)" 


'H NMR 5 (ds-DMSO): 1.20 (t, 3H), 
1 .29 (d, 6H), 2.94 (m, 2H), 4.73 (m, 
1H), 6.77 (m, 1H), 7.05 (d, 2H), 7.20 
(m, 1H), 7.26 (m, 1H), 7.37 (d, 2H), 
7.45 (s, 1H), 7.53 (d, 1H), amide NH 
not seen 


4b* 




423 (M+H)* 
421 (M-H)" 


'H NMR 8 (CDC1 3 ): 1.35 (d, 6H), 4.55 
(m, 1H), 6.80 (m, 1H), 6.95 (m, 1H), 
7.12 (d, 2H), 7.18 (m, 1H), 7.22 (m, 
1H), 7.30 (m, 1H), 8.08 (d, 2H), 8.45 
(s,lH) 



•Required further chromatography, eluting with 0-2% methanol in DCM. 



The synthesis of 3-hydroxy-54(l-me%lethyl)ox is described 

in Example 1 above. 

5 

Example 5: 3-r4-f3.5 -Dimethvlisoxazol-4-vnDhenoxv1-5-fl-methviethvl)oxv-A^ri-metlivI- 
lH-pyrazol-3-vnbenzamide 




10 To a stirred solution of 3-{[4-(3,5-dimethyUsoxazol-4-yl)phenyl]oxy}-5-t(l-methylethyl)oxy] 
benzoic acid (0.3 mmol) in DCM (2 mL) was added oxalyl chloride (50 jal) and a drop of 
DMF. The reaction was stirred overnight at room temperature, then evaporated in vacuo. The 
resulting acid chloride was dissolved in DCM (1 mL), and added to a solution of 1-methyl- 
ltf-pyrazol-3-amine (0.38 mmol) and diisopropylethylamine (0.9 mmol) in DCM (2 mL). 

15 The reaction was stirred at room temperature for 48 hours. The reaction mixture was diluted 
with DCM, and washed twice with 2M hydrochloric acid, then with saturated aqueous sodium 
hydrogen carbonate and brine. The solution was dried (MgS0 4 ), filtered, and evaporated to 
yield the product (84% yield). 
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! H NMR 8 (CDCI3): 1.35 (d, 6H), 2.30 (s, 3H), 2.40 (s, 3H), 3.80 (s, 3H), 4.60 (m, 1H), 6.75 
(m, 1H), 6.80 (m, 1H), 7.10 (m, 3H), 7.25 (br m, 4H), 8.70 (br s, 1H); in/z 447 (M+H) + 

The preparation of 3-{[4-(3,5~dimetliylisoxazol-4-yl)phenyl]oxy}-5-[(l- 
5 methylethyl)oxy]benzoic acid is described below: 

3-(f4-(3,5-DimethvlisoxazoM-vDpte acid 



To a stirred solution of methyl 3-{[4-(3,5-dimethylisoxazol-4-yl)phenyl]oxy}-5-[(l- 
10 methylethyl)oxy]benzoate (0.31 mmol) in THF (2 mL) was added lithium hydroxide (0.62 
mmol) and water (0.35 mL). The reaction was stirred overnight at room temperature, before 
the addition of further lithium hydroxide (0.31 mmol) and water (0.2 mL). The reaction was 
stirred at room temperature for a further 3 hours, acidified with 2M hydrochloric acid and 
partitioned between water and ethyl acetate. The layers were separated and the aqueous layer 
15 reextracted with ethyl acetate. The combined organic layers were washed with brine, dried 
(MgS04), filtered, and evaporated to yield the product (ca. 100% yield). 
l HNMR 8 (CDCI3): 1.35 (d, 6H), 2.30 (s, 3H), 2.45 (s, 3H), 4.60 (s, 1H), 6.85 (m, 1H), 7.10 
(d, 2H), 7.22 (d, 2H), 7.35 (m, 1H), 7.40 (m, 1H); m/z 368 (M+H) + , 366 (M-H) - 

20 Methyl 3- (r4-(3.5-dimethvlisoxa2ol-4-vl > )phenvlloxv) -5-1Y1 -methvlethvDoxvlbenzoate 



Methyl 3-[(4-bromophenyl)oxy]-5-[(l-methylethyl)oxy]benzoate (0;74 mmol) and 3,5- 
dimethylisoxazole-4-boronic acid (0.81 mmol) were suspended in a 1:1 mixture of 
dimethoxyethane and 2M sodium carbonate (6 mL). The mixture was degassed, before the 
25 addition of tetrakis(triphenylphosphine)palladium (0.01 5 mmol). The mixture was again 




OH 



O 
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degassed, and stirred at 80°C, then at room temperature overnight The reaction was filtered 
through diatomaceous earth then evaporated in vacuo. The residual oil was partitioned 
between ethyl acetate and 2M sodium hydroxide. The ethyl acetate layer was separated, 
washed with brine, dried (MgSCU), and evaporated to a residue which was chromatographed 
5 on silica with 10% ethyl acetate in isohexane as eluant to give the desired ester (43% yield). 
l H NMR 6 (CDC1 3 ): 1.35 (d, 6H), 2.25 (s, 3H), 2.45 (s, 3H), 3.90 (s, 3H), 4.60 (m, 1H), 6.80 
(m, 1H), 7.10 (d, 2H), 7.25 (br m, 3H), 7.35 (br s, 1H); m/z 382 (M+H) + 

Methyl 3-rf4-bromophenvl > >oxv]-5-rfl-methvlethvnoxv1benzoate 



10 




A solution of methyl 3-hydroxy»5-[(l-methylethyl)oxy]benzoate (0.024 mol), 4-bromophenyl 
boronic acid (0.048 mol), copper (D) acetate (0.048 mol), triethylamine (0.12 mol) and freshly 
activated 4A molecular sieves (25 g) in DCM (500 mL) was stirred at ambient temperature 
and under ambient atmosphere for 7 days. The reaction mixture was filtered, the DCM 
15 removed in vacuo, and the residual oil partitioned between ethyl acetate and 2M hydrochloric 
acid. The ethyl acetate layer was separated, washed sequentially with saturated aqueous 
sodium hydrogen carbonate, brine, dried (MgS0 4 ), and evaporated to a residue which was 
chromatographed on silica, eluting with 10-40% ethyl acetate in isohexane, to give the desired 
ester (56% yield). 

20 l H NMR 8 (d6-DMSO): 1.25 (d, 6H), 3.80 (s, 3H), 4.65 (m, 1H), 6.87 (m, 1H), 6.97 (m, 1H), 
7.03 (d, 2H), 7.20 (m, 1H), 7.55 (d, 2H); m/z 367 (M+H) + 



The synthesis of methyl 3-hydroxy-5-[(l-methylethyl)oxy]benzoate is described above in 
Example 1. 

25 
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Example6: 3-[(4-Furan-3-ylphenvnoxv^ 
pyrazol-3-vRbenzamide 




In a similar fashion to that described above for Example 5, 3-[(4-furan-3-ylphenyl)oxy]-5-[(l- 
5 methylethyl)oxy] -N-( 1 -methyl- 1 H-pyrazol-3 -yl)benzamide was prepared from 3-[(4-fiiran-3- 
ylphenyl)oxy]-5-[(l -methylethyl)oxy]benzoic acid. 

l H NMR 8 (CDC1 3 ): 1.35 (d, 6H), 3.75 (s, 3H), 4.55 (m, 1H), 6.65 (s, 1H), 6.70 (m, 1H), 6.80 
(m, 1H), 6.98 (s, 1H), 7.02 (d, 2H), 7.12 (s, 1H), 7.25 (m, 1H), 7.45 (m, 3H), 7.70 (s, 1H), 
8.60 (br s, 1H); m/z 418 (M+H) + 

10 

3-[(4-Furan-3-ylphenyl)oxy]-5-[(l-methylethyl)oxy]benzoic acid was prepared from methyl 3- 
[(4-bromophenyl)oxy]-5-[(l-methylethyl)oxy]benzoate in an analogous manner to 3-{[4-(3,5- 
dimethylisoxazol-4-yl)phenyl]oxy}-5-[(l-methylethyl)oxy]benzoic acid described in Example 
5. 

15 

3-r(4-Furan-3-vlphenvnoxv1-5-[(l-methvlethvl)oxv1benzoic acid 



Structure 


NMR 


m/z 




*H NMR 8 (CDCI3): 1.35 (d, 6H), 
4.60 (m, 1H), 6.65 (m, 1H), 6.80 
(m, 1H), 7.05 (d, 2H), 7.30 (m, 
1H), 7.35 (m, 1H), 7.45 (m, 3H), 
7.70 (s, 1H) 


337 (M-H)- . 



MefcvlS-rf^fiiran-S-vlphenvnoxvl-S-fn-methvlethvnoxvlbeiizoate 

20 
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Structure 


NMR 


m/z 




'HNMR8 (CDC1 3 ): 1.35 (d, 6H), 3.90 (s, 3H), 
4.55 (ra, IH), 6.65 (s, IH), 6.72 (m, IH), 7.02 (d, 
2H), 7.22 (m, IH), 7.30 (m, IK), 7.45 (m, 3H), 
7.70 (s, IH) 


353 (M+H)* 



Example 7: General Procedure for Amide Synthesis - HATU Coupling 

5 Diisopropylethylamine (2.5 equivalents) was added to a suspension of 3- {(1- 

methylethyl)oxy}-5-{[4-(methylsulfo^ acid (1 equivalent), HATU 

(1.25 equivalents) and amine (1.25 equivalents) in DMF (20 mL). The initial suspension 
dissolved into a dark orange solution. The resulting mixture was stirred at ambient 
temperature for 2 hours. The DMF was removed in vacuo, and the residue azeotroped with 
10 toluene. Water was added and the mixture extracted with ethyl acetate. The extracts were 
combined and washed sequentially with 1M hydrochloric acid, saturated sodium hydrogen 
carbonate solution and brine. The solution was dried (MgS04), filtered, and evaporated in 
vacuo to give the crude product which was chromatographed, eluting with 50% ethyl acetate 
in isohexane, to give desired compound (40-70% yield). 

15 



Using the above method, Examples 7a-7c were prepared: 



Example 


Structure 


m/z 


NMR 


7a 


O 


430 (M+H) + 


'H NMR 8 (de-DMSO): 1.25 (d, 6H), 3.2 
(s, 3H), 3.8 (s, 3H), 4.75 (m, IH), 6.55 (d, 
IH), 6.85 (s, IH), 7.2 (d, 2H), 7.3 (s, IH), 
7.45 (s, IH), 7.6 (d, IH), 7.9 (d, 2H), 
10.85 (brs, IH) 


7b 


o s-^ 

YWV*"'" 

0 


434 (M+H) + 
432 (M-H)- 


! H NMR 8 (d^-DMSO): 1.25 (d, 6H), 3.2 
(s, 3H), 4.75 (m, IH), 7.0 (s, IH), 7.2 (d, 
2H), 7.4 (s, IH), 7.6 (s, IH), 7.95 (d, IH), 
9.2 (s, IH), 13.10 (br s,lH) 
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7c* 




433 (M+H) + , 


! H NMR 8 (dfi-DMSO): 1.3 (d, 6H), 3.2 (s, 






431 (M-Hy 


3H), 4.75 (m, 1H), 7.0 (s, 1H), 7.2 (d, 2H), 




0 




7.25 (s, 1H), 7.4 (s, 1H), 7.6 (s, 1H), 7.65 
(s, 1H),7.95 (d, 1H) 



^Example 7c may be crystallised by allowing isohexane to vapour diffuse into a solution of the 
compound in ethylacetate, in a closed system, with subsequent slow evaporation of the 
mixture at room temperature over 4 days, mpt 145-147°C 



5 The required acid for the synthesis of Examples 7a-7c was prepared as described below: 
3- (n-MethvlethvnoxvV5-(r4-(meth\4sulfonvnphenvl]oxv)benzoi^ acid 




A solution of methyl 3-{(l-methylettiyl)oxy}-5-{[4-(methylsulfonyl)phenyl]oxy}benzoate 
10 (15.1 mmol) in THF (90 mL) was treated with a solution of 1M sodium hydroxide (37 mmol), 

and the reaction mixture stirred for 13 hours at ambient temperature. Most of the organic 

solvent was removed in vacuo, and the remaining solution was diluted with water (50 mL). 

The resulting aqueous solution was acidified to pH4 with 1M citric acid solution, and 

extracted with ethyl acetate (2 x 40 mL). The extracts were combined, washed with brine, 
15 dried (MgS0 4 ), and evaporated to give the desired compound (82% yield). 

l K NMR 8 (d6-DMSO): 1.25 (d, 3H), 3.2 (s, 3H), 4.64 (m, 1H), 6.95 (s, 1H), 7.06 (s, 1H), 

7.2(d, 2H), 7.25 (s, 1H), 7.95 (d, 2H); m/z 349 (U'Hf 



Methvl 3-I Q-methvlethvnoxv}-5^ 

o 



20 o 



vCr° 
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A suspension of methyl 3-hydroxy-5-[(l-methylethyl)oxy]benzoate (24 mmol), boronic acid 
(1.1 equivalents), copper (II) acetate (1.1 equivalents), triethylamine (5 equivalents) and 
freshly activated 4A molecular sieves (31 g) in DCM (250 mL) was stirred at ambient 
temperature and under ambient atmosphere for 2 days. The reaction mixture was filtered, the 

5 DCM removed in vacuo and the residual oil partitioned between ethyl acetate and 1-2M 
hydrochloric acid. The ethyl acetate layer was separated, washed with aqueous sodium 
hydrogen carbonate and brine, dried (MgS0 4 ), and evaporated to a residue which was 
chromatographed on silica (with 10-40% ethyl acetate in isohexane as eluant) to give the 
desired ester (64% yield). 

10 l H NMR 8 (d 6 -DMSO): 1.25 (d, 3H), 3.2 (s, 3H), 4.64 (m, 1H), 6.95 (s, 1H), 7.06 (s, 1H), 
7.2(d, 2H), 7.25 (s, 1H), 7.95 (d, 2H); m/z 365 (M+H) + 

The synthesis of methyl 3-hydroxy-5-[(l-methylethyl)oxy]benzoate is described above in 
Example 1. 

15 

Example 8: General Procedure for Amide Synthesis - Phosphorus Oxvchloride 
Coupling 

20 Phosphorus oxychloride (0.75 mmol; 1.5 equivalents) was added dropwise to a stirred 
solution of 3-{(l-methylethyl)oxy}-5-{[4-(methylsulfonyl)phenyl]oxy}benzoic acid (0.5 
mmol) and the appropriate amine (1.25 equivalents) in pyridine (5 mL). The resulting mixture 
was stirred at ambient temperature for 4 hours. The pyridine was removed in vacuo, and the 
residue taken up in ethyl acetate. The mixture was washed sequentially with water, 1M citric 

25 acid and brine, dried (MgSCU), filtered, and evaporated in vacuo to give the crude product, 
which was chromatographed, eluing with 30-90% ethyl acetate in isohexane, to give the 
desired product (-20% yield). 

Using the above method, Examples 8a & 8b were prepared: 
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Example 


Structure 


m/z 


NMR 


8a 


0 


All (M+H) + 
425 (M-H)" 


l H NMR 8 (d«-DMSO): 1.25 (d, 6H), 
3.2 (s, 3H), 4.75 (m, 1H), 6.9 (s, 1H), 
7.15 (m, 1H), 7.2 (d, 2H), 7.3 (s, 1H), 
7.5 (s,lH), 7.8 (appt,lH), 7.95 (d, 
2H), 8.15 (d, 1H), 8.4 (d, 1H), 10.8 (br 
s,lH) 


8b 


0 


428 (M+H) + 
426 (M-H)" 


'H NMR S.(d6-DMSO): 1.25 (d, 6H), 
3.2 (s, 3H), 4.75 (m, 1H), 6.95 (s, 1H), 
7.2 (d, 2H), 7.35 (s, 1H), 7.5 (s, 1H), 
7.95 (4 2H), 8.4 (d, 1H), 8.45 (d, 1H), 
9.4 (d,lH), 11.15 (brs,lH) 



The synthesis of 3-{(l-me&ylethyl)oxy}-5-{[4-^ acid is 

described in Example 7 above. 

5 

Example 9: General Procedure for Amide Synthesis - Oxalvl Chloride Coupling 

To a stirred solution of 3-{(l-methylethyl)oxy}-5-{[4-(methylsulfonyl)phenyl]oxy}benzoic 
acid (0.285 nunol) in dry DCM (2 mL), was added, dropwise under argon, oxalyl chloride (2 

1 0 equivalents) and DMF (1 drop). The resulting solution was stirred at ambient temperature for 
1-2 hours. The solvent was removed in vacuo and the crude mixture taken up in pyridine (2 
mL) and added to the appropriate amine (2.2 equivalents). The reaction mixture was stirred at 
room temperature, or heated if necessary, and monitored by TLC and/or LCMS. The pyridine 
was removed in vacuo, and water and ethyl acetate added. The organic layer was washed 

15 sequentially with 1M citric acid and brine solution and dried (MgS04), concentrated in vacuo, 
and the residue chromatographed on silica (eluting with 30-90% ethyl acetate in isohexane) to 
give the desired product (typically 35-40% yield). 

In a similar manner, Examples 9a-9e were prepared:- 
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Example 


Structure 


m/z 


NMR 


9a 


o JL 

0 


431 (M+H) + 
429 (M-H)* 


! H NMR 5 (dfi-DMSO): 1.25 (d, 6H), 2.4 
(s, 3H), 3.2 (s, 3H), 4.75 (m, 1H), 6.7 (s, 
1H), 6.95 (s, 1H), 7.2 (d, 2H), 7.3 (s, 1H), 
7.45 (s, 1H), 7.9 (d, 2H), 11.3 (br s, 1H) 


9b 


YW^S° 

O 


417 (M+H) + 


*H NMR 8 ((VDMSO): 1.30 (dd, 6H), 
3.23 (s, 3H), 4.78 (sept, 1H), 6.96 (s, 1H), 
7.03 (s, 1H), 7.25 (d, 2H), 7.32 (s, 1H), 
7.50 (s, 1H), 7.96 (d, 2H), 8.87 (s, 1H), 


9c 


0 


500 (M+H) + 


'H NMR 8 (d«-DMSO): 1.33 (d, 6H), 3.23 
(s, 3H), 4.78 (m, 1H), 6.77 (d, 1H), 7.01 (t, 
1H), 7.26 (to, 3H), 7.42 (s, 1H), 7.60 (s, 
1H), 7.98 (m, 3H), 13.22 (s, 1H) 



The synthesis of 3-{(l-methylethyl)oxy}-5-{[^ acid is 

described in Example 7 above. 

Example 10: A^4-fa)imethylamino)mefo 
fmethvlsulfonvDphenoxvlbenzamide 




To a solution of Af-{4-cMoromethyl-13-thiazo^ 

10 (methylsulfonyl)phenoxy]benzamide (1 .0 mmol) in THF (4 mL) was added dimethylamine in 
THF (10 mL of a 2M solution) and stirred at ambient temperature for 13 hours. The reaction 
mixture was concentrated in vacuo and the residue taken up in ethyl acetate. The mixture was 
washed sequentially with 1M sodium hydroxide and brine, dried (MgSCU), and concentrated 
in vacuo. The residue was chromatographed, eluting with 20-80% ethyl acetate in isohexane, 

15 to give the desired compound (15% yield). 
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l H NMR 5 (d6-DMSO): 1.3 (d, 6H), 2.2 (s, 6H), 3.2 (s, 3H), 3.4 (s, 2H), 4.75 (m, 1H), 6.9 (s, 
1H), 7.0 (s, 1H), 7.2 (d, 2H), 7.35 (s, 1H), 7.55 (s, 1H), 7.95 (d, 1H); ro/z 490 (M+H) + , 488 
(M-H)" 

5 The required chloromethylthiazole for Example 10 was prepared as described below: 

N- (4-Chloromethvl-l 34hiazol-2-vl)-3-( 1 -methvlethvl)oxv>5-r4-(methvlsulfonvn 
phenoxv]benzamide 



10 To a stirred solution of 3- {(l-methylethyl)oxy} -5- {[4-(methylsulfonyl)phenyl]oxy}benzoic 
acid (1 .0 mmol) in DCM (10 mL) was added 1 drop of DMF and oxalyl chloride (2.0 mmol; 
2.0 equivalents) dropwise, and the resulting mixture stirred at ambient temperature under 
argon for 2 hours. The reaction mixture was concentrated in vacuo and azeotroped with 
DCM. The residue was dissolved in DCM and 4-chloromethylthiazol-2-ylamine (1.0 mmol) 

15 in DCM, diisopropylethylamine (2.5 mmol) and dimethylaminopyridine (0.1 mmol) added. 
The resulting mixture was stirred for 13 hours under argon at ambient temperature. The 
reaction was concentrated in vacuo, and chromatographed, eluting with 50-60% ethyl acetate 
in isohexane, to give the desired compound (53% yield). 

'H NMR 5 (CDCI3): 1 .3 (d, 6H), 2.2 (s, 6H), 3.2 (s, 3H), 3.4 (s, 2H), 4.75 (m, 1H), 6.9 (s, 
20 1H), 7.0 (s, 1H), 7.2 (d, 2H), 7.35 (s, 1H), 7.55 (s, 1H), 7.95 (d, 1H) 

The synthesis of 3-{(l-Methylethyl)oxy}-5-{[4-(methylsulfonyl)phenyl]oxy}benzoic acid is 
described above in Example 7. 




ci 



o 



25 The preparation of 4-chloromethyltinazol-2-ylamine is described in the literature (J. Indian 
Chan. Soc, 1960, 37, 241). 
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Examplell: 3-{f4-(Azetidm-l-vlcarbonvIV2-chlorophenvlloxvl-5-rfl-methvlethvl^ 
A^(l-methvl-ljg-pvra2ol-3-vnbenzamide 



Potassium carbonate (300 mg, 2.18 mmol) was added to a mixture of 3-hydroxy-5-[(l- 
5 methyle%l)oxy]-i\Kl-methyl-l^ (300 mg, 0.81 mmol) and l-[(3- 

chloro-4-fluorophenyl)carbonyl]azetidine (269 mg, 1.31 mmol) in DMF (5.0 mL) and the 
stirred mixture heated at 160°C in a 'Smith Creator Microwave' for 2 hours. The mixture was 
allowed to reach ambient temperature and pressure and reduced in vacuo. The residual oil 
was partitioned between ethyl acetate (50 mL) and water (50 mL). The ethyl acetate layer was 
10 separated, washed with brine, dried (MgS0 4 ), and evaporated to a residue which was 



chromatographed on silica, eluting with ethyl acetate, to give the desired compound (394 mg) 
l H NMR 8 (CDC1 3 ): 1.35 (d, 6H), 2.37 (quin, 2H), 3.80 (s, 3H), 4.20-4.20 (bnn, 4H), 4.59 (m, 
1H), 6.69 (m, 1H), 6.79 (m, 1H), 7.00 (m, 2H), 7.18 (m, 1H), 7.27 (m, 1H), 7.50 (d, 1H), 7.79 
(s, 1H), 8.43 (brs, 1H); m/z 469, 471 (M+H) + 



20 3-[(l-Me%lethyl)oxy]-A^l-me%M^ (51g; 
0.14mol) was dissolved in methanol (500 mL) and THF (500 mL) and the flask evacuated and 
purged with argon (3 times). 10% Palladium on carbon (5.1 g) was added and the flask 
further evacuated and finally purged with hydrogen gas. The reaction mixture was stirred at 
ambient temperature for 20 hours. The reaction mixture was evacuated and purged with 

25 nitrogen (3 times). The catalyst was filtered off through celite, and the filtrate concentrated in 




o 



15 



The required phenol for Example 11 was prepared as described below: 



3-Hvdroxv-5-[q-methvlethvn^ 




OH 
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vacuo. Ethyl acetate was added and filtered to give the desired compound. (30.5 g) A second 
crop of material was obtained in the same way. (4.0 g) 

l H NMR 8 (d 6 -DMSO): 1.30 (d, 6H), 3.78 (s, 3H), 4.68 (sept, 1H), 6.47 (m, 1H), 6.60 (s, 1H), 
6.94 (s, 1H), 7.05 (s, 1H), 7.60 (s, 1H), 10.63 (s, 1H); m/z 276 (M+H) + 

5 

3-ra-MethvlethvnoxVl -^ 



DMF (2 drops) was added to a solution of 3-[(l-me%lethyl)oxy]-5- 
[(phenylmethyl)oxy]benzoic acid (40.0 g, 0.14 mol) and oxalyl chloride (14.6 mL, 0.17 mol) 

10 in DCM (700 mL) The mixture was stirred at ambient temperature for 4 hours and the DCM 
and excess oxalyl chloride evaporated in vacuo. The residual acid chloride was dissolved in 
DCM (300 mL) and added dropwise to l-methyl-3-aminopyrazole (14.25 g, 0.147 mol) and 
triethylamine (41 mL, 0.29 mol) in DCM (300 mL), at 0°C. Stirred at ambient temperature 
for 24 hours. The DCM was evaporated in vacuo, and the residue partitioned between ethyl 

15 acetate (400 mL) and IN hydrochloric acid (200 mL). The ethyl acetate layer was washed 
sequentially with saturated aqueous sodium hydrogen carbonate (200 mL) and brine (100 mL), 
dried (MgS0 4 ) and evaporated in vacuo. The residue was chromatographed on silica, eluting 
with a gradient of 50% ethyl acetate in isohexane, to give the desired compound (51 g) 



] H NMR 8 (CDC1 3 ): 1.30 (d, 6H), 3.61 (s, 3H), 4.50 (sept, 1H), 5.01 (s, 2H), 6.66 (m, 1H), 
20 6.88 (m, 1H), 7.00 (m, 1H), 7.06 (m, 1H), 7.24 (m, 1H), 7.39 (m, 5H), 9.50 (s, 1H). m/z 366 



The preparation of 3-[(l-methylethyl)oxy]-5-[(phenylmethyl)oxy]benzoic acid was described 
in Example 1. 

25 

The preparation of l-[(3-chloro-4-fluorophenyl)carbonyl]azetidine is decribed below: 




(M+H) + 
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l-rf3-Chloro-4~fluorot)henvncarbonvl1azetidine 

ci 

To a solution of 3-chloro-4-fluorobenzoic acid (1.74 g, 10.0 mmol) in DCM (50 mL) was 
added oxalyl chloride (1.05 mL, 12.0 mmol) and DMF (1 drop). The mixture was stirred at 

5 ambient temperature for 1 6 hours and the DCM and excess oxalyl chloride evaporated in 
vacuo. The residual acid chloride and azetidine hydrochloride (1.12 g, 12 mmol) were taken 
up in DCM (25 mL) and triethylamine (4.18 mL, 30 mmol) added to the mixture, which was 
stirred at ambient temperature for 2 hours. The DCM was evaporated in vacuo, and the 
residue partitioned between ethyl acetate (100 mL) and IN hydrochloric acid (50 mL). The 

10 ethyl acetate layer was washed sequentially with saturated aqueous sodium hydrogen 

carbonate and brine, dried (MgSCM), and evaporated. The residue was crystallized from ethyl 
acetate / isohexane to give the title compound (1 .64 g). 

'H NMR 8 (CDC1 3 ): 2.4 (m, 2H), 4,2-4.4 (m, 4H), 7.2 (m, 1H), 7.55 (m, 1H), 7.7 (m, 1H) 

15 

Example 12: 3-{f4-(Azetidin-l-vlcarbonvn-2-fluorophepyl1oxv)-5-rfl-methvlethvl)oxv1- 
A^d-methvl-lg-pyrazoI-S-vDbenzamide 




o 



To a suspension of 3-fluoro^-[(3-[(l-methylethyl)oxy]-5-{[(l-me%l-l//-pyrazol-3- 
20 yl)amino]carbonyl}phenyl)oxyJbenzoic acid (300 mg, 0.73 mmol), HATU (590 mg, 1 .52 
mmol) and azetidine hydrochloride (138 mg, 1.45mmol) in DMF (5 mL), was added 
diisopropylethylamine (0.52 mL, 2.9 mmol) and the mixture stirred at ambient temperature for 
24 hours. Water (30 mL) was added and the mixture extracted with ethyl acetate (3x15 mL). 
The combined organic extracts were washed with brine, dried (MgS04), and evaporated to a 
25 residue which was chromatographed on silica, eluting with ethyl acetate, to give the desired 
compound (190 mg). 
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l H NMR 6 (CDC1 3 ): 1.38 (d, 6H), 2.39 (m, 2H), 3.79 (s, 3H), 4.20-4.42 (m, 4H), 4.58 (sept, 
1H), 6.70 (m, 1H), 6.79 (m, 1H), 7.00 (m, 1H), 7.07 (t, 1H), 7.16 (m, 1H), 7.27 (m, 1H), 7.41 
(d, 1H), 7.51 (d, 1H), 8.44 (brs, 1H); m/z 453 (M+H) + 

5 The required acid for Example 12 was prepared as described below: 



10 The mixture of methyl 3-fluoro-4-[(3-[(l-methylethyl)oxy]-5-{[(l-methyH//-pyrazol-3- 
yl)amino]carbonyl}phenyl)oxy]benzoate and 3-fluoro-4-[(3-[(l-methylethyl)oxy]-5- {[(1- 
methyl-lH-pyrazol-3-yl)ainino]carbonyl}phenyl)oxy]benzoic acid isolated from the previous 
reaction (0.75 g, 1.76 mmol) was dissolved in THF (30 mL) and added to a solution of lithium 
hydroxide monohydrate (0.37 g, 8.8 mmol) in water (15mL). The mixture was stirred at 

15 ambient temperature for 20 hours and the THF removed in vacuo. The aqueous layer was 
acidified with 1M hydrochloric acid (10 mL), the solid precipitate filtered off, washed with 
water and dried in vacuo to give the desired compound (0.57 g). 

*H NMR S (d 6 -DMSO): 1.29 (d, 6H), 3.78 (s, 3H), 4.71 (sept, 1H), 6.55 (m, 1H), 6.83 (m, 
1H), 7.22 (m, 2H), 7.41 (s, 1H), 7.57 (m, 1H), 7.81 (m, 2H), 10.83 (brs, 1H). 
20 /w/z414(M+H) + 

Methyl 3-fluoro-4-r(3-ra-methvlethv^^ 
vDaminol carbonyl} phenvDoxvlbenzoate 



3-Fluoro-4-r(3~r( 1 -methvlethvttoxvl-5- (IY1 -methyl- lff-pyrazol-3- 
vl)amino]carbonvl)phenvl)oxy]ben2oic acid 



HO. 




o 




o 
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Potassium carbonate (500 mg, 3.64 mmol) was added to a mixture of 3-hydroxy-5-[(l- 
methylethyl)oxy]-AKl-me^ (500 mg, 1.82 mmol) and methyl- 

3,4-difluorobenzoate (370 mg, 2.18 mmol) in DMF (5.0 mL) and the stirred mixture heated at 
160°C in a 'Smith Creator Microwave' for 2 hours. The mixture was allowed to reach 
5 ambient temperature and pressure and reduced in vacuo. Water (10 mL) was added, taken to 
pH4 and extracted into ethyl acetate (2x15 mL), washed with brine (10 mL) and dried 
(MgSCU) to give a mixture of the desired compound and 3-fluoro-4-[(3-[(l-methylethyl)oxy]- 
5-{[(l -methyl- li7-pyrazol-3-yl)amino]carbonyl}phenyl)oxy]benzoic acid (0.75 g). This 
mixture was used without further purification. 
10 m/z428and414(M+H) + 

The preparation of 3-hydroxy-5-[(l-methylethyl^ 
yl)benzamide is described in Example 11. 



Example 13: 3-lf4-(Azetidin-l-vlcarbonvl)phenvl1oxy}-5-f(l-methvlethvnoxvl-A^-(l- 
methyl-liy-pyrazol-3-vl)benzamide 



To a suspension of 4-[(3-[(l-methylethyl)oxy]-5-{[(l-methyl-l J ff-pyrazol-3- 
20 yl)amino]carbonyl}phenyl)oxy]benzoic acid (300 mg, 0.63 mmol), HATU (600 mg, 1.60 
mmol) and azetidine hydrochloride (150 mg, 1.52 mmol) in DMF (5 mL), was added 
diisopropylethylamine (0.56 mL, 3.04 mmol) and the mixture stirred at ambient temperature 
for 24 hours. Water (30 mL) was added and the mixture extracted with ethyl acetate (3x15 
mL). The combined organic extracts were washed with brine, dried (MgSC>4), and evaporated 
25 to a residue which was chromatographed on silica, eluting with ethyl acetate, to give the 
desired compound (120 mg). 

*H NMR 6 (ck-DMSO): 1.30 (d, 6H), 2.25 (m, 2H), 3.78 (s, 3H), 4.05 (m, 2H), 4.43 (m, 2H), 
4.75 (sept, 1H), 6.58 (s, 1H), 6.81 (s, 1H), 7.09 (d, 2H), 7.23 (s, 1H), 7.44 (s, 1H), 7.60 (s, 
1H), 7.69 (d, 2H), 10.80 (brs, 1H); m/z 435 (M+H) + 



15 




o 
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The required acid for Example 13 was prepared as described below:- 

44(3-ra-Methvlethvlto^ 
vDaminolcarbonvUphenvlloxvlbenzoic acid 



5 




A solution of ethyl 4-[(3-[(l-methylethyl)oxy]-5-{[(l-methyl-lfl r -pyrazol-3- 
yl)amino]carbonyl}phenyl)oxy]benzoate (14.74 g, 0.035 mol) in THF (580 mL) was added to 
a solution of lithium hydroxide monohydrate (7.31 g, 0.175 mol) in water (290 mL). The 
mixture was stirred at ambient temperature for 48 hours and the THF removed in vacuo. The 
10 aqueous layer was acidified with 1M hydrochloric acid (10 mL), and the solid precipitate 
filtered off, washed with water and dried in vacuo to give the desired compound (12.6 g). 
*H NMR 8 (d 6 -DMSO): 1.28 (d, 6H), 3.78 (s, 3H), 4.71 (sept, 1H), 6.54 (m, 1H), 6.81 (m, 
1H), 7.09 (d, 2H), 7.24 (s, 1H), 7.42 (s, 1H), 7.59 (m, 1H), 7.98 (d, 2H), 10.85 (brs, 1H), 
12.80 (brs, 1H). m/z 396 (M+H) + 

15 

Ethyl 4-rf34fl-methvlethvnoxvV5-ira-methvl-l^pvrazol-3- 
vDaminolcarbonyllphenyDoxvlbenzoate 




Potassium carbonate (lg, 7.26 mmol) was added to a mixture of 3-hydroxy-5-[(l- 
20 methylethyl)oxy]-AKl-methyl-l^ (1 & 3.63 mmol) and ethyl-4- 

fluorobenzoate (672 mg, 3.99 mmol) in DMF (18 mL) and the stirred mixture heated at 1 15°C 
for 24 hours. Ether (100 mL) was added and washed with water (3 x 50 mL), brine (50 mL), 
dried (MgSCU) and evaporated in vacuo. The residue was chromatographed on silica, eluting 
with a gradient of 50% ethyl acetate in isohexane, to give the desired compound (0.6 g) 
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'HNMR 8 (CDC1 3 ): 1.35 (m, 9H), 3.78 (s, 3H), 4.36 (q, 2H), 4.58 (sept, 1H), 6.71 (m, 1H), 
6.80 (m, 1H), 7.05 (m, 3H), 7.21 (m, 1H), 7.28 (m, 1H), 8.03 (d, 2H), 8.51 (s, 1H). m/z 424 
(M+H) + 

5 The preparation of 3-hydroxy-5-[(l-methyle^ 
yl)benzamide is described in Example 11. 

Example 14: 3-r(l-Methvlethvnoxv1-5-f(4-lfmethvia-methvlpiperidin-4- 
10 vl)amino1carbonvUphenvl)oxvl-A^(3-methvl-l,2,4-thiadia2ol-5-vnben2amide 



To a suspension of 4-[(3-[(l-methylethyl)oxy]-5-{[(3-methyl-l,2,4-thiadiazol-5- 
yl)amino]carbonyl}phenyl)oxy]benzoic acid (250 mg, 0.61 mmol), HATU (480 mg, 1.27 
mmol) and l-methyl-4-(methylamino)piperidine (170 mg, 1.21 mmol) in DMF (4 mL), was 
15 ( added diisopropylethylamine (0.44 mL, 2.24 mmol) and the mixture stirred at ambient 
temperature for 24 hours. Water (30 mL) was added and the mixture extracted with ethyl 
acetate (3x15 mL). The combined organic extracts were washed with brine, dried (MgSC>4), 
and evaporated to a residue which was chromatographed on silica, eluting with 10% methanol 
in ethyl acetate, to give the desired compound (52 mg). 



20 'H NMR 5 (CDCI3): 1.29 (d, 6H), 1.59 (m, 2H), 1.80 (m, 4H), 2.12 (s, 3H), 2.37 (s, 3H), 2.80 
(m, 6H), 4.70 (sept, 1H), 6.72 (m, 1H), 7.05 (d, 2H), 7.30 (m, 1H), 7.41 (d, 2H), 7.50 (s, 1H). 
/w/2 524(M+H) + 




The required acid for Example 14 was prepared as described below:- 

25 
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44(3-ra-Methvlethvlfo^ 
vflaminolcarbonvUphenvfloxvlbenzoic acid 




o 



A solution of ethyl 4-[(3-[(l-methyle%l)oxy]-5-{[(3-methyl-l,2,4"-thiadiazol-5-- 
5 yl)amino]carbonyl}phenyl)oxy]benzoate (2.8 g, 6.35 mmol) in THF (105 mL) was added to a 
solution of lithium hydroxide monohydrate (1.33 g, 31.75 mmol) in water (53 mL). The 
mixture was stirred at ambient temperature for 48 hours and the THF removed in vacuo. The 
aqueous layer was acidified with 1M hydrochloric acid (30 mL), and the solid precipitate 
filtered off, washed with water and dried in vacuo to give the desired compound (2.6 g). 
10 l H NMR 8 (d^-DMSO): 1.31 (d, 6H), 2.45 (s, 3H), 4.72 (sept, 1H), 6.92 (m, 1H), 7.1 1 (d, 2H), 
7.35 (m, 1H), 7.56 (m, 1H), 7.97 (d, 2H). m/z 414 (M+H) + 

Ethvl 4-rf3-ra-methvlethvnoxvV54ff3-methvl-L2.4-thiadia2ol-5- 
vnamino]carbonvl)phenvl)oxv1benzoate 



Potassium carbonate (9.38 g, 68 mmol) was added to a mixture of 3-hydroxy-5-[(l- 
metliylethyl)pxy]-A^(3-methyl-l,2,4-thiadiazol-5-yl)benzamide (10 g, 34 mmol) and ethyl-4- 
fluorobenzoate (6.71 g, 41 mmol) in DMF (160 mL) and the stirred mixture heated at 1 15°C 
for 72 hours. Ether (300 mL) was added and washed with water (3 x 100 mL), brine (50 mL), 
20 dried (MgS(>4) and evaporated in vacuo. The residue was chromatographed on silica, eluting 
with a gradient of 5 to 50% ethyl acetate in isohexane, to give the desired compound (2.8 g) 



*H NMR 5 (d 6 -DMSO): 1.30 (m, 9H), 2.45 (s, 3H), 4.30 (q, 2H), 4.77 (sept, 1H), 6.95 (m, 
1H), 7.15 (d, 2H), 7.36 (m, 1H), 7.55 (m, 1H), 7.99 (d, 2H), 13.38 (brs, 1H). m/z 442 (M+H) + 




o s-N 



o 



25 
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3-Hvdroxv-5-lY 1 -methvlethvl)oxvVjV-(3-methvl~ l T 2 j4-thiadiazol-5-vltt>enzamide 



OH 

A solution of 34(l-me%le%l)oxy]-^ 

[(phenylmethyl)oxy]benzamide (33 g, 86 mmol), trifluoroacetic acid (160 mL) and thioanisole 
5 (50.5 mL) was stirred at ambient temperature for 48 hours. The TFA was removed in vacuo 
and the residue poured into saturated sodium bicarbonate solution (300 mL) and extracted into 
ethyl acetate (twice). The combined organic extracts were washed with brine, dried (MgS0 4 ), 
filtered and the solvent removed in vacuo. The residue was triturated with DCM and washed 
with 5% ethyl acetate in isohexane to give the desired compound (12.8 g) 
10 l H NMR 8 (ds-DMSO): L31 (d, 6H), 2.51 (s, 3H), 4.67 (sept, 1H), 6.58 (s, 1H), 7.08 (s, 1H), 
7.24 (s, 1H), 9.88 (s, 1H), 13.25 (brs, 1H). m/z 294 (M+H) + 



3-|Y 1 -Methvlethvl)oxv1-A^f3-methvl- 1 ,2,4-thiadiazol-5-vlV5-[(phenvlmethvnoxvlben2amide 




1 5 DMF (2 drops) was added to a solution of 3-[(l-methylethyl)oxy]-5- 

[(phenylmethyl)oxy]benzoic acid (29.6 g, 0.103 mol) and oxalyl chloride (10.78 mL, 0.12 
mol) in DCM (500 mL) The mixture was stirred at ambient temperature for 4 hours and the 
DCM and excess oxalyl chloride removed in vacuo. The residual acid chloride was dissolved 
in DCM (220 mL) and added dropwise to 5-amino-3-methyl-l,2,4-thiadiazole (12.43 g, 0.108 

20 mol) and triethylamine (30.34 mL, 0.216 mol) in DCM (220 mL), at 0°C. The reaction was 
allowed to warm and stirred at ambient temperature for 72 hours. The DCM was removed in 
vacuo , and the residue partitioned between ethyl acetate (400 mL) and IN hydrochloric acid 
(200 mL). The ethyl acetate layer was washed sequentially with saturated aqueous sodium 
hydrogen carbonate (200 mL) and brine (100 mL), dried (MgS04) and concentrated in vacuo. 

25 The residue was chromatographed on silica, eluting with a gradient of 20% ethyl acetate in 
isohexane, to give the desired compound (33 g) 
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l HNMR 8 (CDC1 3 ): 1 .32 (d, 6H), 231 (s, 3H), 4.51 (sept, 1H), 5.05 (s, 2H), 6.74 (m, 1H), 
7.03 (m, 1H), 7.10 (m, 1H), 7.38 (m, 5H), 11.48 (brs, 1H>. m/z 384 (M+H) + 

The preparation of 3-[(l-methylethyl)oxy]-5-[(phenylmethyl)oxy]benzoic acid is described in 
5 Example 1. 



BIOLOGICAL 

Tests: 

The biological effects of the compounds of formula (I) may be tested in the following way: 

10 

(1) Enzymatic activity 

Enzymatic activity of recombinant human pancreatic GLK may be measured by 
incubating GLK, ATP and glucose. The rate of product (ie G-6-P) formation may be 
determined by coupling the assay to a G-6-P dehydrogenase, NADP/NADPH system and 
1 5 measuring the linear increase with time of optical density at 340nm (Matschinsky et al 1 993). 
Activation of GLK by compounds can be assessed using this assay in the presence or absence 
of GLKRP as described in Brocklehurst et al (Diabetes 2004, 53, 535-541). 



Production of recombinant GLK and GLKRP 

20 Human GLK and GLKRP cDNA was obtained by PCR from human pancreatic and 

hepatic mRNA respectively, using established techniques described in Sambrook J, Fritsch EF 
& Maniatis T, 1989. PCR primers were designed according to the GLK and GLKRP cDNA 
sequences shown in Tanizawa et al 1991 and Bonthron, D.T. et al 1994 (later corrected in 
Warner, J.P. 1995). 

25 Cloning in Bluescript U vectors 

GLK and GLKRP cDNA was cloned in E. coli using pBluescript n, (Short et al 1998) 
a recombinant cloning vector system similar to that employed by Yanisch-Perron C et al 
(1985), comprising a colEI-based replicon bearing a polylinker DNA fragment containing 
multiple unique restriction sites, flanked by bacteriophage T3 and T7 promoter sequences; a 

30 filamentous phage origin of replication and an ampicillin drug resistance marker gene. 
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Transformations 

E. Coli transformations were generally carried out by electroporation. 400 mL cultures 
of strains DH5a or BL21(DE3) were grown in L~broth to an OD 600 of 0.5 and harvested by 
centrifugation at 2,000g. The cells were washed twice in ice-cold deionised water, 

5 resuspended in lmL 10% glycerol and stored in aliquots at -70°C. Ligation mixes were 
desalted using Millipore V series™ membranes (0.0025mm) pore size). 40mL of cells were 
incubated with lmL of ligation mix or plasmid DNA on ice for 10 minutes in 0.2cm 
electroporation cuvettes, and then pulsed using a Gene Pulser™ apparatus (BioRad) at 
0.5kVcm" l , 250mF. Transformants were selected on L-agar supplemented with tetracyline at 

10 1 Omg/mL or ampicillin at 1 OOmg/mL. 

Expression 

GLK was expressed from the vector pTB375NBSE in E.coli BL21 cells, producing a 
recombinant protein containing a 6-His tag immediately adjacent to the N-terminal 

15 methionine. Alternatively, another suitable vector is pET21(+)DNA, Novagen, Cat number 
697703. The 6-His tag was used to allow purification of the recombinant protein on a column 
packed with nickel-nitrilotriacetic acid agarose purchased from Qiagen (cat no 30250). 

GLKRP was expressed from the vector pFLAG CTC (IBI Kodak) in E.coli BL21 cells, 
producing a recombinant protein containing a C-terminal FLAG tag. The protein was purified 

20 initially by DEAE Sepharose ion exchange followed by utilisation of the FLAG tag for final 
purification on an M2 anti-FLAG immunoaffinity column purchased from Sigma- Aldrich (cat 
no. A1205). 

(2) Oral Glucose Tolerance Test (OGTT) 

25 Oral glucose tolerance tests were done on conscious Zucker obese fa/fa rats (age 12-13 weeks 
or older) fed a high fat diet (45 % kcal fat) for at least two weeks prior to experimentation. 
The animals were fasted for 2 hours before use for experiments. A test compound or a vehicle 
was given orally 120 minutes before oral administration of a glucose solution at a dose of 2 
g/kg body weight. Blood glucose levels were measured using a Accucheck glucometer from 

30 tail bled samples taken at different time points before and after administration of glucose 
(time course of 60 minutes). A time curve of the blood glucose levels was generated and the 
area-under-tbe-curve (AUC) for 120 minutes was calculated (the time of glucose 
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administration being time zero). Percent inhibition is determined using the AUC in the 
vehicle-control group as zero percent inhibition. 



an EC50 of less than about 500nM. For example, Example 7c has an EC50 of 50nM. 

Example 7c and Example II107 in WO 03/015774 have broadly similar EC50 values. 
However Example 7c has superior oral exposure and exhibits 18% OGTT activity at 10 mg/kg 
but Example III 07 in WO 03/0 15774 is not active at 10 mg/kg. 
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Example 7c Example II107 

Compounds of the invention generally have an activating activity for glucokinase with 
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Claims: 

1 . A compound of Formula (I) : 



5 




0) 

wherein: 
R l is methyl; 

R 2 is selected from -C(0)NR 4 R 5 , -S0 2 NR 4 R 5 , -S(0) p R 4 and HET-2; 
10 HET-1 is a 5- or 6-membered, C-linked heteroaryl ring containing a nitrogen atom in the 2- 
position and optionally 1 or 2 further ring heteroatoms independently selected from O, N and 
S; which ring is optionally substituted on an available carbon atom, or on a ring nitrogen atom 
provided it is not thereby quaternised, with 1 or 2 substituents independently selected from 

R 6 ; 

15 HET-2 is a 4-, 5- or 6-membered, C- or N-linked heterocyclyl ring containing 1, 2, 3 or 4 
heteroatoms independently selected from O, N and S, wherein a -CH 2 - group can optionally 
be replaced by a -C(0)- , and wherein a sulphur atom in the heterocyclic ring may optionally 
be oxidised to an S(0) or S(0)2 group, which ring is optionally substituted on an available 
carbon or nitrogen atom by 1 or 2 substituents independently selected from R 7 ; 

20 R 3 is selected from halo, fluoromethyl, difluoromethyl, trifluoromethyl, methyl, methoxy and 
cyano; 

R 4 is selected from hydrogen, (l-4C)alkyl [optionally substituted by 1 or 2 substituents 
independently selected from HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted 
with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ], (3-6C)cycloaIkyl (optionally substituted 
25 with 1 group selected from R 7 ) and HET-2; 
R 5 is hydrogen or (l-4C)alkyl; 

or R 4 and R 5 together with the nitrogen atom to which they are attached may form a 
heterocyclyl ring system as defined by HET-3; 
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R 6 is independently selected from (l-4C)alkyl, halo, hydroxy(l-4C)alkyl, (l-4C)alkoxy(l- 
4C)alkyl, (l-4C)alkylS(0)p(l-4C)alkyl, amino(l-4C)alkyl, (l-4C)alkylamino(l-4C)alkyl, 
di(l-4C)alkylamino(l-4C)alkyl and HET-4; 

R 7 is selected from -OR 5 , (l-4C)aUeyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkoxy(l- 
5 4C)alkyl,hydroxy(l-4C)alkyland~S(0)pR 5 ; 

HET-3 is an N-linked, 4, 5 or 6- membered, saturated or partially unsaturated heterocyclyl 
ring, optionally containing 1 or 2 further heteroatoms (in addition to the linking N atom) 
independently selected from O, N and S, wherein a -CH2- group can optionally be replaced by 
a -C(O)- and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or 
10 S(0) 2 group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 
or 2 substituents independently selected from R 8 ; or 

HET-3 is an N-linked, 7 membered, saturated or partially unsaturated heterocyclyl ring, 
optionally containing 1 further heteroatom (in addition to the linking N atom) independently 
selected from O, S and N, wherein a -CH2- group can optionally be replaced by a -C(0)- 
15 group and wherein a sulphur atom in the ring may optionally be oxidised to an S(O) or S(0)2 
group; which ring is optionally substituted on an available carbon or nitrogen atom by 1 or 2 
substituents independently selected from R 8 ; or 

HET-3 is an 6-10 membered bicyclic saturated or partially unsaturated heterocyclyl ring, 

optionally containing 1 further nitrogen atom (in addition to the linking N atom), wherein a 
20 -CH2- group can optionally be replaced by a -C(O)-; which ring is optionally substituted on an 

available carbon or nitrogen atom by 1 substituent selected from hydroxy and R 3 ; 

R 8 is selected from -OR 5 , (l-4C)alkyl, -C(0)(l-4C)alkyl, -C(0)NR 4 R 5 , (l-4C)alkylamino, 

di(l-4C)alkylamino, HET-3 (wherein said ring is unsubstituted), (l-4C)alkoxy(l-4C)alkyl, 

hydroxy(l -4C)alkyl and -S(0)pR 5 ; 
25 HET-4 is a 5- or 6-membered, C-or N- linked unsubstituted heteroaryl ring containing 1, 2 or 

3 ring heteroatoms independently selected from O, N and S; 

p is (independently at each occurrence) 0, 1 or 2; 

misOor 1; 

n is 0, 1 or 2; 
30 provided that when m is 0, then n is 1 or 2; 

or a salt, pro-drug or solvate thereof. 



1 



WO 2005/080360 



-109- 



PCT/GB2005/000562 



2. A compound of the formula (I) as claimed in Claim 1 or a salt, pro-drug or solvate 
thereof with the proviso that compounds exemplified in WO2004/076420, which would 
otherwise fall within the scope of this invention, are excluded. 

5 3. A compound of the formula (I) as claimed in Claim 1 or Claim 2, or a salt, pro-drug or 
solvate thereof, wherein R 1 has the (S) configuration. 

4. A compound of the formula (I) as claimed in Claim 1, Claim 2 or Claim 3, or a salt, 
pro-drug or solvate thereof, wherein HET-1 is a 5-membered ring. 

10 

5. A compound of the formula (T) as claimed in any one of Claims 1 to 4, or a salt, 
pro-drug or solvate thereof, wherein R 2 is selected from -QCtyNR^ 5 and -S0 2 NR 4 R 5 and R 4 
and R 5 together with the nitrogen atom to which they are attached may form a heterocyclyl 
ring system as defined by HET-3. 

15 

6. A compound of the formula (I) as claimed in any one of Claims 1 to 5, or a salt, 
pro-drug or solvate thereof, wherein HET-3 is a 4- to 6-membered ring. 

7. A compound of the formula (I) as claimed in Claim 1, Claim 2 or Claim 3, or a salt, 
20 pro-drug or solvate thereof, wherein R 2 is selected from -C(0)NR 4 R 5 and -SC^NR^ 5 and R 4 

is selected from (l-4C)alkyl [substituted by 1 or 2 substituents independently selected from 
HET-2, -OR 5 , -S0 2 R 5 , (3-6C)cycloalkyl (optionally substituted with 1 group selected from 
R 7 ) and -C(0)NR 5 R 5 ], (3-6C)cycloalkyl (optionally substituted with 1 group selected from R 7 ) 
and HET-2. 

25 

8. A compound of the formula (T) as claimed in Claim 1, Claim 2 or Claim 3, or a salt, 
pro-drug or solvate thereof, wherein R 2 is -SO2R 4 and R 4 is selected from (l-4C)alkyl 
[substituted by 1 or 2 substituents independently selected from HET-2, -OR 5 , -SO2R 5 , (3- 
6C)cycloalkyl (optionally substituted with 1 group selected from R 7 ) and -C(0)NR 5 R 5 ], (3- 

30 6C)cycloalkyl (optionally substituted with 1 group selected from R 7 ) and HET-2. 
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9. A compound of the formula (T) as claimed in Claim 1, Claim 2 or Claim 3, or a salt, 
pro-drug or solvate thereof, wherein R 2 is HET-2. 

10. A pharmaceutical composition comprising a compound according to any one of 
5 Claims 1 to 9, or a salt, pro-drug or solvate thereof, together with a pharmaceutically 

acceptable diluent or carrier. 

11. A compound according to any one of Claims 1 to 9 or a pharmaceutically-acceptable 
salt, solvate or pro-drug thereof for use as a medicament. 



12. A compound according to any one of Claims 1 to 9 for use in the preparation of a 
medicament for treatment of a disease mediated through GLK. 

13. A compound according to any one of Claims 1 to 9 for use in the preparation of a 
1 5 medicament for treatment of type 2 diabetes. 

14. A method of treating GLK mediated diseases by administering an effective amount of 
a compound of Formula (I) as claimed in any one of Claims 1 to 9 or salt, solvate or pro-drug 
thereof, to a mammal in need of such treatment. 



15. The method of Claim 14 wherein the GLK mediated disease is type 2 diabetes. 

16. A process for the preparation of a compound of Formula (T) as claimed in any one of 
Claims 1 to 9, which comprises (wherein variables are as defined in Claim 1 unless otherwise 

25 stated): 

(a) reaction of an acid of Formula (HI) or activated derivative thereof with a compound of 
Formula (IV), 



10 



20 




(m) 



(IV); 
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or 



(b) reaction of a compound of Formula (V) with a compound of Formula (VI), 

Xl 



(R 2 )m 




(R 3 )n 



(V) (VI) 
wherein X 1 is a leaving group and X 2 is a hydroxyl group or X 1 is a hydroxyl group and 
X 2 is a leaving group; 

[or by reaction with the intermediate ester Formula (VII), wherein P 1 is a protecting group 
followed by ester hydrolysis and amide formation]; 



R 



(R 2 )m 



10 



(V) 



(R 3 )n 

(vn) 




or 



15 



(c) reaction of a compound of Formula (VIII) with a compound of Formula (IX) 

(VIII) (IX) 
wherein X 3 is a leaving group or an organometallic reagent and X 4 is a hydroxyl group or 
X 3 is a hydroxyl group and X 4 is a leaving group or an organometallic reagent; 
[or by reaction or (VHI) with the intermediate ester Formula (X), followed by ester 
hydrolysis and amide formation] ; 
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(vm) (X) 

or 

(d) reaction of a compound of Formula (XT) with a compound of Formula (XII), 



5 




(XI) (XII); 
wherein X 5 is a leaving group; 
and thereafter, if necessary: 

i) converting a compound of Formula (I) into another compound of Formula (J); 
1 0 ii) removing any protecting groups; and/or 
iii) forming a salt, pro-drug or solvate. 



17. A compound as exemplified herein, or a salt, pro-drug or solvate thereof 
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(57) Abstract: A glucokinase activator; a therapeutic and/or preventive agent for diabetes or a therapeutic and/or preventive agent 
for complications of diabetes, such as retinopathy, nephropathy, neurosis, ischemic heart disease, and arteriosclerosis; and a thera- 
peutic and/or preventive agent for obesity. The glucokinase activator is characterized by containing either a 2-heteroaryl -substituted 
benzimidazole derivative represented by the general formula (1-0): 1 RING A (1-0) [wherein X represents carbon or nitrogen; Xi, 
X 2 , X3, and X* each independently represents carbon or nitrogen; ring A represents, e.g., a 5- or 6-membered nitrogenous aromatic 
heterocycle represented by the formula (H): 1 RING A (IT) (wherein X represents carbon or nitrogen); R 1 represents aryl, etc.; R 2 
represents hydroxy, etc.; R 3 represents -(Cm alkyl), etc.; R 4 represents -(Q.6 alkyl), etc.; X 5 represents -O-, etc.; a is 1, 2, or 3; q is 
an integer of 0 to 2; and m is an integer of 0 to 2] or a pharmaceuucally acceptable salt of the derivative. 
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^TCD3 0CD^V*±— if (I, 
II, III) teu 1 mMBlT©^3 UT t * 5 

"HHtifiVi. tot, iE^« (5mM) #>e>, ±# (1-0-1 5m 

20 M) © jfoJBgfcfciiftS b & jre^ri LtzMMft if)Vn -xftif 

>D—thT®< t^yummmzntc mx\t. ■n-v^y^r^ (Gar 

fink el D) t>m. n>tfa-^ • tj'J^ 7-fr>T^77^X 

y^_^7 -feJ|/X (Computer modeling identifie 
s glucokinase as glucose sensor of 
pancreat ic beta-cel Is) „ 7 ;* U # > — ±)V 
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•'• 2 

7^v'tny- (Amer i can Journal Phys i o log 
y) , Jg2 4 7n£ (3P t 2) ,"1 9 84^ p 5 2 7-5 3 6#Ji] 

^ (Grupe A) Sis >7>X^i-7.^ JvfT^y U k'^JI/ 

i/X (Transgenic knockouts reveal a c r 
10. itical requirement for pancreatic b 
eta cell g lucbk inase in maintaining 
glu.cose homeostasis), ±)V (C e 1 1 ) , MS 3#, 
1 9 9 5$, p69-7 8#M] ifl. -^^JVu^ri— fe*£mS0g5i£-fr£:J£ 
^RW^Y^«jfit»ffl^<^§ [0!|;Lfc£, 7x1/ (F e r r e T) 
15 *>W> 3U2z/3> "rjT^jytr 7)l^-^^a>X' /U if)V 
3^rt-t' (Correct ion of diabetic altera 
tions by glucokinase), 7°n y-j'f ^T* 
If tvat^ 7 #5*5- ^7* it^i>WX #7* If a-ix 
l-.(Proceedings of the National Acad 
20 emy of Sciences of the. U. S. A. ) , ^9 3#, 
1 9 9 6^, P7225-723 0#M] » 

25 ffitz tmmizwm&b&Ttsnzo 

^©j:5i:^i/3^t- ^Bmm&o^mte. $fm.&£z*Bm^-?MM 
^vtzm^m(D^)]/n-x^^^x^iyxiz^TAmf^nm^rchT^ 

% 0 MODY2 (maturity-onset diabetes of 
the young) tm-£nz>^\zmmffi%mfc-? Si^Wc&^T ? )Vn 
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©JSHt&oTViS [fll&fcf, fc?3->*yh (Vi.onnet N) / 
>iz:>X 5 a-r-fya > -f > if if 3- 

t^7^ ^'J^^ (Nonsense mutation in t 
he glue o kinase gene causes ear ly-on 
set non-insul in-dependent diabetes 
mell i tus) , ^ft~ ^f^7 (Nature Gene 
tics) % f§3 5 1 9 9 2^ p 7 2 1-7 2 2#JS] „ 

0, u©.<k5^Afc-fettttig^^t [09*fc£ ^Wf- (Gl as e 
r B) £>Hn 7751)7^ /Vf/t->r fS'aU-XA 3-XH AW 
T> 7£7VW5V>:? if $a-T-f^a> (Fami 

lial hyper insul ini sm caused by an a 
ctivating glucokinase mutation) , r.a- 
•<>^5>F v^-^ ^t^7> (New England Jour 
nal Medicine), HI338 m> 1 9 9 8^, p 2 2 6-2 3 0# 
Ml o 

(Ventromedial hypothalamus, VMH) izMML 
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^>^^^.-u>\mmmu^)va-^mmt (5-2 omM) \zwj&l 



r&tsftzit&mmm-tsnT^z wtl&, km 2000-02643 o# 
mi . 




F 
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^>xv ^ yv-)vmm&t u-na, tesc 




T£$n*fc£«bi&*iB«£nTlr>5 (09*fcJ, WO 200401796 3# 
SK'fc'&*0fflJfett» Facto rXaR^F actorVIIai. 

(1) 5t (I-O) 

/xf H ^ 
("0 

a-o) 
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6 



PCT/JP2004/019843 



ASRtt, 5£ ( I I ) 



5 -v&ztiz&mm?* ti&tm¥RzmmE¥fobf£zm&Qm&i<ftz^TU 

10 *«kDS^$nS'S5 t PJg- : ?Sllrtfc:i75S_4W'r*4 7SMl OlOllOg 
b<tt3R«0««llt€wb (MR Hi, *n*nautLT, 175S3©R 4 T« 

R 2 «, ^n^n^ALT, kKD^>, *JP$;k -CH 3 . a F a , -OCH 
15 3 - a F a > 75 A CN, AD^>, C^JMMtt- (CH 2 ) ^OH* 



r 3 ^, -c,.,mjk - (CH 2 ) ,. 6 -OH, -C (O) -OC^eT;!/ 

*;k - (ch 2 ) 1 _ 6 -oc 1 _ 6 t;wk - (ch 2 ) 1 _ 6 -nh 2 , 5/7 
a -c (o) -c x _ 6 7;i^;k ad^x -c 2 _ 6 r;Hr~;k -oc,. e 

20 7JWJK -COOH, -OHXttt+VSSl, 

-C 1 _ a 7^*^ (ttTJWWi, 17!>S3©h HD^y, a 

D$*>, -OC (O) -Cj.eTM^ (M7;WWil7iS3(DAD>r>Tfi 

25 -c 3 . 7 ^Dm;K 

-C (O) — N (R 51 ) R s \ 
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7 

-S (O) 2 -N (R 51 ) R 52 , 

-0-C,„,7W mc 1 . 6 T)^jm, AD^XttN (R 51 ) R S2 Tfi 

-s (o) 0 - 2 -c 1 _ 6 7;Wk 

5 -C (O) -C 1 . 6 7)V^r)V,mC 1 . 6 T)V^)V}t, AD^X 7SA CN, 
tHD^>> -O-C^Jj^K -CH 3 _ a F a , -OC (O) -C x .,7^ 

— n (c,. 6 7H;w c (o) o-Cl.tk^, -nh-c (o) 

O-Cj.gT^JK 7x-JK — N (R 51 ) R 52 , -NH-C (O) -C,. e 

7i^JK -N (C^JMJW -C (O) -C^^JWI/Xtt-NH-S 
10 (O) o.rC^eTJWet^tiT^TfeJ;^) , 

-C (S) -C 3 . 7 ">^Dmjk 

-C (S) -C H 7W, 

-C (O) -O-Cj^TVWk 

- (CH 2 ) 0 _ 4 -N (R 63 ) -C (O) -R 54 , 
15 -N (R 53 ) -C (O) -O-R 54 , 

-c (o) -tu-;p (KTU-;wtt, AD^>T?stfe$ttWTt>«fcu) , 
-c (o) -»®R«*gt 
-c (o) 

7x-J|/ («7i^tt, AD^>, -c 1 _ 6 7;wk -o-c,_,7;i/^ 
ad^>, cn, cooh, jsy, **y, tnn^x t Fn 

25 r 61 rcxr 52 «, *tt-en«ftLT, -c 1 _ 6 7;i/^;i/^i-*\ 

r 53 &, tK^0to«- c 1 _ 6 7;i/^;u^t, 



WO 2005/063738 



PCT/JP2004/019843 



R 5 WR B4 (07JWt-N-C (O) - t«C&ot»5 4 75 M 
R 6 WR 64 C7Mi^-N-C (O) -0-trtfc?i^TMt5 4 

x 5 «, -o-, -s-, -s (o) -> -s (o) 2 -, m^x«-o-c 

ate, Wen&3£LT, 1, 2Xte3 0D»:£jKU 
10 qfck 0 75S2©»:£^U 

0 75M2©Stfc£^To ] T^n^it^t) (£fc*U X 5 ©— 
O-, -S-, -S (O) -X&-S (O) 2 -T&D, X 5 ©^^^1? 

15 Xfcn75S3 0R 4 Tg||£nT^Tfccfc^) X 5 ^*fcl|Mg£-T 

(2) . s; (i-o) x 1 jbmx 4 tf±Tmmm?T*$>mm (i) iHm©^ 

(3) 5£ (1-0) •» X 6 #-0-, -S-> -S (O) -S (O) 2 - 

xjsims^t&skhb (i) mm<D<k&®x\t*®m^m\zw®2nzmzM 
25 (4) a (i-o) ~emznz>{t&w, s (i-i) 




(i-i) 
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at*, R 1 1 f3\ 175M3<DR 4 TaM$nT^Tt)c!:^7xn;i/Tr^§^\ ^ 

. s-, -s (o) -xn-s (o) 2 - 

(5) (I-l) «K R 11 ^*^ 175S3©R 4 -eg^$nT^Tt>J:^ 
7x-;WT*«MIH (4) mift®ik&®X\ZZ;0M&mzft®2tl2>m& > 

(6) a (I-l) R 11 ^^ g^UBS flftk?Rtfft«JG(?fr&&: 
0 SRSnS'v^nliC^ £ 1 75S4 5 Itt6i0^$tSM 

(K^*SrS*tt*3Htt» 17?/S3©R 4 Tgj&£ftT^Tfc=k^) 
3#&S2 (4) ffim©<fc-&t)X«^©^fi<j{c^$tl§^, 

(7) ^ (I-l) (fj, R 11 ©-^, 173M3CDR 4 Tfit!|£ftWTt><fcl> 

ttStSR (R^£S*3r#8S«jfcSltt, lftM3©R 4 T«&$nTV>Tt>J;^) T 

(8) 5t (1-0) 5t (1-2) 



R ai «> 175M3 0R 4 T«^$nWT i bj;^7x-;H?*§^ g 




(1-2) 
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3(DR 4 Tfif&£ftWT&J;V:0 £jfcU 

do, iCATDl^ilT, 3*1^ IflfSrmiM^&ftSiJ; 

at (^r 12 «> i7bmz(DR 4 T°mmnx^T>b&<. *&, ^nsjssta*, Bg 

X 51 #-0-, -S-, -S (O) -Xtt-S (O) 2 -T^0, 

x 52 #-o-, -s-> -s (o) -> -s (o) 2 -ju$mmGx*&y). mo 

(9) ft (1-2) R 12 ^\ fcjSSSSfcJ^&^niR^bT, '>&< 
t^il^l^tl, -ft&OAxDWtUT, issuer flSSISC^RtfK 

15 M7M©»©#S»«^S (MMIBlEnKIK9K9l«. 17iS3©R 4 
Tfi&£ttWT«fc^) T&0> Jdo, X 51 j&H|MS£T?»3jfe, R 12 

«*ss«j$tsi?tbT, ^<tfe^nf^i^u m 

nS->T-P0T^175S2WbTUT s bJ:<, Sl^t-i^^lXH 
20 2^-r^>5 75S7M(D#amigJte^1t^ (M5 75S7M©^mm«, 1 

3 0WIBR 4 TBM^nTViTfeJ:^) T&D, fr^ X S2 ^, -o-, - 
S~> -S (O) -Xtt-S (O) 2 -T&3Mf3 (8) BB*©fc£«>Xfcte0 

do) ^ d-2) 4>> r 12 ^ ^mmzMtftrz^um^t lt, />& 
R 4 T«m$nTViT t fcvi) t&o, x 52 t)Wi£€>x$>%>mm (8) Em 
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^^?5:§^J:DS^$n^^^om^^l75S2#bTV>T i b<fc<, 

mn\zr.n.&&* i x« 2 wts 5 75M 7 (& 5 75M 

7JW>**Stfik 17?;S3<DMiBR 4 TB$£:nWTfcJ;V>) T&D, do, 
X 52 ^\ -0-, -S-, -S (O) -Xtt-S (O) 2 -lr&3li&fg (8) IB 

(12) 5£ (1-2) R 12 *t % «*»*#^ , r*'S"5rPj|C?tbT, '>& 

Dgftsns^xnuc^s 1 75S2^twrfc<k< , 

Strtfc-Sfc^fc 1 Xtt 2 5 7 AOMmi^JHMtffe' 
SSSISI^Ktt^^ lftM3 0R 4 T«!l£nWTfc<mT&^ ^o, X 

5 -o-X'&zmta (8) Ettoft^xtt-eo^WfcW^^nsiLk: 



(13) ^ (i-i) a (1-11) 




(14) 5£ (1-12) f©X 61 *J*t-0--C*SlSI3 (13) |Btt©{fc^ 

(15) ^(1-1)^^(1-12) 
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a-12) 

(16) s (i-i2) *©x 51 ^ mz-o-x^m$i (i 5) um<Dit 

(17) 5£ (1-2) *0R 12 ^ ft (I I I -1) 



10 (IH-2) 

TSsitB do) tm<Dik&®xte*(Dmmmzff®2nz>mzmirz>o 

(18) Agtrf^ 175S3 0HiIIBR 4 Ttt^$nT^Tfecl;V^ ^77U;k -< 

15 i=yyy;k -tv^7\/u;k ?7$?77u;k #*i^7i/y;k mjt7 
y;k ^ityu;k -fv*u-yg;k tf^^;k trusw, tfu^n;k 

^7U;kXteh°U^-;i/T&3iW!2 (1) 73M (17) OVvrnau^fc 

mm<Dik&Mxu^<DM¥mzw®isnz>mzm~tz>o 

20 (1 9) ft (I-O) -e^$n^^b-&w\ 




'n R 41 
( IIH) 



X\$ft (I I I - 2) 
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5- (4-^^>^*rjV-7i;+'» -2-tf^>-2 — i)V-Q- 
(2-AMHJh7i;^» - 1 H - ^ >X< 5 ?V-)W 
5- (2-Ajl/A*t^Jk-7x; + '» - 2 -tf U^>- 2 6 - 

(6-^^>^;i/*^;i/-trui?>-3— -iH-^>x-f 

5 - .(2-A;W\^jV-7x;^^» - 2 - tf^v>- 2--y;i.- 6 - 
( 6 - * ^ >7JU*x;i/ - b° U i? > ~ 3 - <i JVtt 5*0 - 1 H - ^ >X<i 5 9 

5- (2-7MD-7i/^» -2 2— -r;P-6- (6-* 

5- (2-^7;^D^>^>-tfU^>-3—f;|/^>» -6- (6-^ 

*>x;i,*-;p- tru v>- 3 - 2-Mvvy- 2 —ov- 1 

5- (2-S?7^D^h+5/-triJ5?>-3— f;V^$/) -6- (6-^ 

^>x;^-;p-tru^>-3— -2-tf^^>-2— r;v- 1 

5- (2-5?7;P*U^ h*->-k!U>?>-3 — f;P^^) -6- (6-* 
^>X;^-;i.-t!U^>-3— fJP:fr*~» -2- (1-^-lH-t 

^V-;p-3— f;w - 1 H-^>X-Y5^i/-;k 

5- (2->7;-7x;^y) - 2 - M U 2 — 6 - (6-X* 

>7Jk*-;i— tf U v>- 3 — - 1 H-^>X< 5 ^V-;k 
5- (2-7^n-7x;^» -2-t!U> f >-2— ifr-G- (6-X 

*>x;i^x^- eu 3 —Okt*^) - 1 H-^>xV5^/-;k 

5- (2-7MD-7x/^» -2- (iH-tr^y-;i/-3-^;i/) - 

6- (6-x^>x;^n;p-ifu^>-3— OM-*^) - ih-^>x< 

5- (2, 3-^7Mn-7x;^» -2- (l-^^-lH-tf? 
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5- (2, 4-y7Mn-7i^y) - 2 - tf >- 2 -- f>- 6 - 

(6-x^>x;w*n;w-t:u3?>-3— r;i/^5/) - ih-^>x< 5^ 

5- (2, 5-^7;^D-7i/ + y) -2-tfU v>-2 --<J|/- 6- 
5- (2, 6-i?7Ma-7i;4y) -2-tf^v>-2--f;W-6- 
10 5- (2, 6-^7JPtD-7xy^y) -2- ( 1 - 1 H- t!^ 

v-)V-3—f)V) -6- (6-x^>x;^x;i/-tfUv>-3--r;i/^ 

-lH-^>X^f5^/-JK 
5- (2-7;p:*Dfc!U v>-3 — f^^v) -6- (6-X^>7JMnX 
;i/tf U 5»- 3 — i^^-lA — 2 — tf U 5»- 2 —Til/- 1 H-^>X-T 5 

15 

5- (2-7;i/^-atfU> J >-3--f;p^^^) -6- (6-x^>x;^x 
;nfU v>- 3 — f ;v**s/) -2-tf5^>- 2— ih-^>X-T5 

5-. (2-^DPt!U> ? >-3— r;!/^^) - 6- (6-x^>7>;i/^x;p 
20 KU5?>-3— f;V^3/) -2-tf US>>-2 — OV- lH-^>X-f 5^ 

5- (2-^antf >J5?>- 3— - 6- (6 -x^tji^x^ 

tf u 3 — r;p^-» -2 2 --DV- 1 H-^>x-r 5 # 

25 5 - (2-y77lfU^>-3-fjmy) - 6- (6-X.?>Wfc-)V 
KU5»-3— OM'+S') -2-tfUv>-2—f;i/-lH-^>X-f 5^ 
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5- (2-i?7)V*U*b*l/-\ZVi?>-3-<OVtt$') -6- (6-X 
^>7.;i/^-JU-tf'J> ? >- 3 - 2-tfUv>-2— 1)1-1 

5- (2-v7;i/*a*h*i/-tf>J7>-3-- 01^7) -6- (6-X 

5 ^>7>;^x;p-tfU^>-3— -2-tf^>-2— r^-i 
H-^>x-r 5^7-;k, 

5- (2-77;v:tD*h*7-if U77-3-<;kt*7) -6- (4-X 

10 5- <2-:77;i^n*h^7-tfU77-3-<;kt*7) -6- (4-X 

^>^M-;i/-7i;^» - 2 - \L=7vy- 2 — r ;]/- 1 h-^7ttt 5 
7V-;k 

5- (2, 6-^7MD-7i/^ry) - 2 - tf U 77- 2 — OV- 6 - 

(6-^^>x;i/*x;i/-tfUv>-3—f;i/^>') - ih-^>X<5^ 
15 v*-;k 

5- (2-AJWWJV-7x/^y) - 2 - tf U 77- 2 -> fJW- 6 - 

( 6 - x7 >?;;i/*x;i/- tf 0 7 7 - 3 — < ;M-^7) - 1 h - ^ >7V ^ ^ 

5- (2-7Mn-6-y77-7x;^y) - 2 - tf U 77- 2 — OW- 
20 6- <6-X777;l^x;i/-tfU77-3-' f;kt*7) -lH-^777f 

5- (2-7JVtD-6-MWJl/-7x;+y) -2-k!U77-2- 
(6-X^>7;i/^XJV-tfU> ? >-3— f;i/^v) -1H-^ 

777f$7V-;k 

25 5- (2 - 7MD-6-^J^;t^Jl/-7x;^y) -2-k!^:77-2- 
-fJl/-6- (4-I^>XJI/^JV-7x;4y) - 1H-^>7WS^7- 
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5- (2-7;VtD-6-'>r;-7xy^» -2-£55»-2-- f;p- 

6- (6-X^>7.;i/slN-^-tf'J^>-3— 1M^y) -1H-^>X-T 

5- (2-7;^d-6- (xh7 % /-;v-5— r;w -7x;^» -2- 
5 tf7>*>-2— (6-x^>^;u*-;i/-tfU5?>-3— r;w^ 

5- (2-^7MD^h+->lf'Jy>-3-fmy) - 6- 
D-4-^^>7W^-7i;^» -2-t?Uv ? >-2—f;i/-lH- 

^>X-T5^v-;k 

10 4- (2-7^n-7x;^'» -2- (HU^>-2-^;v) -6- 
(4-^^>7M-;i/-7i;^y) - 1 H-^>x-Y5^/-;i/, 

4- (2, 6-77MD-7i;+y) -6- (6 -*9>7>M—)V- tf 

u s> >- 3 ;m-*>o - 2 - if ^^>- 2 — r ;v- 1 h— ^>x-f 5 y 

15 4- (2, 6-^7J^n-7x;*y) -6- (6 >X;i/#XJl/- tf 

us?>- 3 --r;v^-» - 2 - tf u v>- 2 -^ jv- ih-^>x-t ay 

4- (2, 6-77MD-7x;^» -6- (6-x^>x;i/*x;i/-tf 
iJi?>-3--fM+y) -2-hT95»-2 — r;W~ 1H-^>X< 5^ 

20 7-;k 

4- (2, 6-77MD-7x;+y) -6- ( 6 -x* If 

U> ? >- 3 --f - 2-tfU> ? >- 2— f )V- lH-^>X-f 5^ 

4- (1-^^-2-^7-1, 2-$>k HD-HU> ? >-3— Okt^ 
25 -» - 6- (4-I^>^;P»-7x^y) -2-tfU^>-2--< 

1 h - *s >X-f a *V-;k 

4- (2, 6-y7J^n-7x;^» -6- (6-X^>X;l/*XJl/-tf 
>j^>-3— f;k^-*:» -2- (lH-H7y-Jl/-3-^f;i/) -1H-^ 
>X-T3^7-;k 
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4- (2-7WDt7i;^) - 6- (6-I^>7J^-t''Jy 

>- s --r — 2 - tf^s^>- 2 — tjp— i H-^>x<^yy-;k 

4- (2, 3-y7RD-7x; + y) -6- ( 6 -X^ ^Jl/^njl— h° 
4- (2, 5-y7MD-7x/^y) -6- ( 6 -X* >X,M>x;i/- \L 
4- (2-y7/-6-7MD-7x7^y) -6- (6 -X^>;Uk*X 

)v- try ■>?>- 3 — - r;p:**$/) - 2 - tf 5 s»- 2 r;p- 1 h-^>x-t 

4- (2-y77-6-7MD-7x7+y) -6- (6-**>;uk*X 

>»i — tf u 3 — r;^*-» - 2 - t?y s»- 2 — r;u- 1 h-^>x-t 

4- (2->>7;-6-7MD-7x;+y) -6 - (6-**>7Jk*- 

)V-\d ys?>-3— -2 2 — r;p-iH-^>x-f 

1- (2- (6- ( 5 -^"D^- tf U> ? >- 2— T — 2 — bf U 

>- 2 — i/u- 3H-^>x-r 5 — -t!PU^>- 1 —r 

1- (2- (6- (6 -^^>x;p^x;p-tru^>- 3 --ov**^) - 

2- trui?>-2— r;u-3H-^>x-r^A-;i/-5-- ow -eny$> 

>-i — f;w -x*y>; 

1- (2- (6- (4-tKD^^-7x;^y) -2-tf>Jv>- 

2- -f^-3H-^>7W§^/-Jk- 5 -tfDU^>~ 1 

1- (2 - (6- (4-*#>*)l,ft-)l,-7x.;**s) -2-fc!US»- 

2 3h-^>x-ys^;-jv- 5 W ;io -kd»j?>- 1 — f 
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2- (6- (4-*?>Z)l-fc~)V-7x./*zs) -2-tf U^>-2--f 
A- 3H-^>X-T $W-)V- 5 — f ;|/) - tfD U 5?>- 1 

2-tFD^->-l - (2- (6- (4-^^.>XW-^-l-7i;^ 

5 -» - 2 - tru 2 --r;p- 3H-^>x< 5 -tf 

1- (2- (6- (6-x^>x;p^n;i/-tfU^>-3--r;i/^-» - 

2 - tf U 5? > - 2 - -f 3 H - ^ >X-f ^ ^ - 5 — T )V) - If a U 9 J 
10 1- (2- (6- (4-^^>XW^-7x;^-» - 2 - tf^v ? >- 

2 3 H-^>x-r 5 --r;w) -tf a u 1 --r 

2- 7)V3rU-l - (2- (6- (4-^^>XW-JI/-7i;^» - 

2-truv>-2— r;i/-3H-^ >x-f 5 5 -- r ;w -hp u s> 
15 >- l—vi) 

5- (6- (i-yir^;i/-t!DU> f >-2—f;w -2-tru> 5 >-2— r 
ih-^>t.W5^;-j1/- 5 — -tfu^>-2-#;i/#- 

1-. (2- (6- (4-^^>XW^-7i;t>') -2-tru> ? >- 
20 2-<;i/- 3H-^>X-r 5 - tfn u s?>- 1 --f 

1- (2- (6- (4-^^>XW^-7i7=t : -» -2- (lH-tf^ 

3— -3H-^>x-r5^/-^-5— r;w -tfou>>>- 

1— f;w -x^/>, 

25 1- (4-!7;M-0-2- (6- (4-^^>X^JP-7i;^-» - 

2 - t: u >> > - 2 - - r )v - 3 h - ^ >x-r s 5 — < ;w - tf □ u s> 

N- (5- (6- (l-7-fe5 1 Jl/-t:oU> ? >-2--r;i/) -2-t'Jy>- 

2— i , ;v-iH-^>x-f5^i/-;i/-5- r;w^^) - tf u e?>- 2 — r 
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1- (2- (2- (5-^P^E-tfUv>-2-<;i/) -6- (4-**>X 

5 N- (2- (2- (6- (4-^^>XM^-7x;^» 

6- (l-7t5 : ;HfDiJ^>-2- -5 - (4- Wh^fM 
io 7^ta»Sfi, 

1- (4- ( (6- (i -T-fe^trDUs?>-2— ow -2-tru> 5 >- 

2- <Jl/-lH-^>X-f5^/-JV-5-f;V) 7i-JW tfU^ 
>-2 (1H) 

6- (1 -7-fe^lfDU$?>-2— f;W -5- ( (6- (5-*?\>I/- 
15 [1, 2, 4] -**W7V-)l'-3-'()\') t£U5»-3-' 
— 2 -fcfl) > J >— 2 — f 1 H-^>X-T 

(2- (2- (5- ( (2 * -7;fcfrntf:7x-;i'-4— r;w - 

2-tf'Jy>-2-fJl/-lH-^ >X-f 5 JW- 6 — f;W t!n«Jy 
20 6 - ( 1 -T-fe^tf DUS?>-2— f;lO -5 - ( (6- ( [1, 2, 

4] -tW77-;H3-^;i/) tfu^>-3-<;i/) — 2 - tf 

Uy>-2-^;i/-lH-^>X-f5 

6- (l-7Wt!Dije?>-2-'l';|/) -5- (4- (2-^;l/-2H 
-fb7 7Hl/-5--fJW 7x;^» -2-E7^7-2->fJI/-lH- 

25 ^>X-f 5^V-;k 

5- (l-T-fe5 : -;U-3-7;^nkrDUv>-2— f;W -6 - (4- 

*>x;i^~;W -2-tfU^>-2— r;v-iH-^>X-r 5 

6- (1 -7tt)V\Z D'J7>- 2 — f;i/) -5 - ( (6- (2-^^-2 
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H-Th7V-jK 5 -^)V) uv) **y) -i-M^yy 

- 2 — r jv - 1 h - ^ >x-r s 

6- (l-7±^)^UV-J>-2—iM -5- (4- (2-*?)l-2H 

' -fh7^-;i/-5- ov> 7xy^y) - 2 -tf u^>- 2 — r;^- 1H- 
5 ^>x-f^/-jk 

5- (i-T-t5 1 ;i'-5-^5 1 ;nfP'j> J >-2--r;w) -6- (4- 

6- f;P) -5- ( (6- (2-^^-2 

- 2 — r>- 1 h-^>x-t 5 

6- (i-7-t5 i ;nfPU^>-2— < -5 - (6- Uh+^^tf 

15 2- (2- (5- (4- (2-^fJV-2H-ff7 , /-JP-5-'fJl/) 7i 

y * ~» - 2 - tf y y - 2 — f ;u - 1 h - ^ > X-f s -6 — r ;w) 

2- (5- (4- (2-^^-2H-Tb77-JV-5—fJW 7x/3f~> 
) -2-t!U^>-2— lH-^>X-f 5^V-^-6— t)V) tfDU 

20 v>-i-*;i/^u-sh\ 

5 ■ - ( (6- (l-T-fe5 1 JHfD>J^>-2-^;W -2-fcfUS»-2- 

-f;v- iH-^>x<s^y-;i/- 5-<;w -2H-1, 2 ' -h 

tfU^^-2-^-X 

3- (4- ( (6- (l-7*fe^;H£ny5»-2— -2-h°Uv>- 
25 2— fJhlH-^>X-f^V-Jk5- f;W 7x-JW -1, 

6- (1 -T-t5 1 ;VtfDU> ? >-2 — f ;w -5 - ( (6-^^;i/tfU^>- 

3— r;w -2-k°u^>-2~ iH-^>x-r^^/-;k 
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6- (l-Til^;i/tfPU> f >- 2 --OW -5- ( (6-tf7> ? >-2— < 

;nfys»-3-~f;w -2-tru^>-2— t^-ih-^>xv 

6- (i-7ir^;i'-3-7;i/^-Pt!oUv ? >-2--i';i/) - 5 - ( (2 ' - 

5 7MPt*7x-^-4-fJl/) - 2 - tf »J v>- 2 -- f 1 H- 

3- (4- ( (6- (i-7-fe^;nfPU^>-2— r;w -2-tr^^>- 
2— i*;v-ih-^>xV $*v-;w-5 — r;w 7x~;w -1, 

3 -*-*UVJ 5»- 2 
10 6- (l-7ir5 1 >'Hfo>J^>-2— OV) - 2 - tf 2 5 - 

( 2-' r';n? u^>-3— r;w -ih-^>xV 
6- (i-7t?;nfnuj;>-2- r;w -5- ( (6- (5-^^- 
15 ~» -2-t?5s?>-2— f;p- ih-^>xV5^/-;k 

1- (4- ( (6- (l-T J t=F)V]dUV^>-2-^M - 

6-.(l -7ir^;HfDU^>-2— r;P) -5- (4- [1, 
20 2, 4] -W^7 4 /-;H3-^;W 7xy+;» -2-tT^>-2- 

6- (l-r-fe5 t JP-5-^5 t JHfnUs;>-2->f;W -5- (4-*^> 

7ji/*-ji/-7i;^j/) - 2 - tr^>- 2 --r;i/- i h-^vs^ 

25 N-*5^-2- (2- (5- (4- (2-^^l/-2H-fh7^- 

5— <f;W 7x/^» -2 -t!'J v>-2— TJ1/- lH-^>XV$yy- 

6- (i -7-fe5 1 ;i/-5-^5 l ;nfDij> ? >-2— r;w -5- ( (6- 
h*>^;w tfUv>-3— r;w - 2 -fcr^>- 2—ov-i 
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1- (1- (6- (4-^^>XM-JK7i/^^) -2-tf'Jv>- 
2 - < - 3 H-^>X^ $^7-;i/- 5 - < M -eDU5»-2~f 

-x^/>, 

5 l- (l- (6- (6-^^>x;i/*n;w-t!U^>-3— f;^^^) - 

2 - tr ij 2 — r;i/- 3H-^>x-f 5 5 — t;» - tro u s> 
>-2—f;u) -x^y>, 

1- (i- (6- (6-x^>7ji/*x;p-t?ys?>- 3— oi^^vO - 

2 - e^> ? >-2--f;i/-3H-^>x-r$yv-;i'-5— r;i/) -kpus> 

1- (i- (6- (6-x*>x;i/*xj|/-t!U^>-3-^;v:*^>) - 

2- tf^^>-2— r;i/-3H-^>x-r$^/-;i/-5— r;w -4-7;i/ 

3- d - tf d u vy- 2 —f ;w -x^y >i?^^{b^x«^om^fc^ 

15 *^bj«, 

ot© (i) - (3) frbtzzmmmmm 

(1) I5SB (1) Jbm (19) O^Ttl^lOlC|Bm(D^'&tl> 

(2) £TF© (a) - (h) ^e>^§^d;Dil^n-5 1Xtt2JBil±(D^#) 

20 (a) m<Dtf)vn*i— vm&m\ 

(b) h*x-^TxH 

(c) PPAR Trfxxh 

(d) -f>xi)> 

(e) V7h7^> 

25 (f) a-^l/n^-f 

(g) f>XU>> Rtf 

(h) dpp- iv (i^:/^;^^y-i£ iv) ism 
(3) Wk¥m\zw®t£nz>m&^ 

(2D tgiB (i) (i9) ©^Tn^io^iB«©it;-&fex«^<D^ 
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(22) fJlB ( 1 ) 755 (20) CDVrfft^ l ?\z$m<Dfc&MX\t*(Dm¥ 
5 (2 3) mU (1) 75M (2 0) O^Tn^lOlCfB^W^tlX^©^ 

*9HB»fc#V**C\ #fc»rt>jfi«fcV>ia!K TI2©a<bbT«, £JrF©&©£ 

15 7i^Jk ^7^XftH7xX;k&WS;b<, 7z^MJ:0ff 

SbV*. 

*#u *?\>k xgMk y°Dtf;k -fv^otf;k -fy^ 

3^k s e c-^Jk t e r t-^;k ^>3^k ^V75;K 

20 ?\>k -fy^>fjk l, l-^f^pKM i-^^;uy^;k 2-* 
^;k7^;k i, 2-y*?)Wu\>)\,, ^->;k <y\*~>;k i-*^ 
;wo3\jk 2-^;i/^>5f;k s-.pwwo^, i, 1-^*3^:?* 
i, 2-^^^;u^;k 2, 2-^;*3 i ;Kf3 i ;k 1, i-vt^jv 
7^;k 2, a-s^ssH^ssfc, 3, s-^^ji/^jk l-x^Mk?^ 

25 Jk 2-X^;k7^Jk 1, 2, 2- hU^^7°Dtf;k 1-X3MI/-2- 

^^;uy°o tr;w?3^w&n*. 

' ;i/^at*bv 7u;k 2 -yp^xjk i-7t-;k 2 -7f-jk 
2-*^- 2-y-rx;k 1 -^>T~)vmmtft>nz>o 
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r- (CH 2 ) i-e-OHj tbTfct 0!*fcE» tHD^fl/X fcHD 
r-O-C^JKJVj'tl/Hi ;*h*X xh^y, :/otf* 

isxtt t e r t -^h^v'^tf e>ns. 
r- (ch 2 ) ^.-oCj-.Trnj turn w&tf, *h*s/*3\>k 

10 e>n<5. 

r-c (O) -^.T^Wkl il/TfcJu WXfc 7±9-)V, JL?)V%)1>#- 

;k ^yyn £;k*;ktfx;k ^u&vxfrtf-frmtmtfznz. 

r-c (o) oc^eT^i/j <hLT«, 01*. ;* h*~>#;vfc;k x 

b*Xfr;l^x;kXtet e r t -^+^M-JH«^^ 

15 r- (ch 2 ) 1 _,-nh 2 j tLx\t, m%.& rsy^wk 

r-NH-c,.,7»j tbrtt, *?MkT$A x^;kT5y, 
y p tr;i/7 5 j xtt 2 - y ^;k^ji/- 7 5 y c . 

r-N-^- (Cj.jTW) j E-xtt&fcstGflBj&go rd.e 
20 7)v*)V] tN tifim^vrcm^M^b, mx.& s^^wwysA x^y 
□ t!;kT5A 2-y^;k^^;i/-i-y^;kT5y^we,ti§c 
r_ N _^_ (c 1 _ 6 7;wi/) j 4 i o|wi-x«s^§c 1 _ 4 7;^;k^^M 

25 r-CH 3 _ a Fj \ts y^;i/*©175S3 07KmMW7 7*M^TS^$ 

r-ocH 3 _ a F a j «, WiB^«o r-cH 3 _ a F a j tmm&Ttifim&v 
fc££*i*U w%.\$> h U 7;kfo* vyMu* Y* s sJLK.7)\> 
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*mn\z%%it&mz^T^\zM<fcm\zm^?z>fc#)\z, ^ (i-o) , 
(i-i), d-2), (i-ii) xtt (i-i2) rc*viT«v>6n* 

*»93fcffSSC (1-0) 



x 5 &, -o-, -s-, -S (O) -, -S (O) 2 -, W&X«-0- 
10 Cx-e-T^^ftST.- 

25 it isft t Arnnf ^ 2 ttsi^ttt, nn5«ra— x»s 
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5 &mm^ « if x(«iif Tst ifeo T^tfe J: < , $e>t, mm-, 
mmmmtvxit, mxu, t^^j-)v, ^7 v /uv-;k tfny>>-r 

HDU^Jk 2-tfD'JH^;k 7ifA~;k 2, 5 - s JHr*V fcf D U *?-)■.. 
2-^>mV'J/-;k 1, l-^Vrh^tFD^l^, 2,. 
10 S^/U^-Jk 2-^V- [l, 3, 4] - (4 - hU> 

y*u^;v) > 2-**D-vvi?;~)i>, 5, 6-vt hd^7^ujk 1, 

3 _^ > y^ +ylJ;K []L) 2> 4] -^^^jyg-^ 2 -71ft 

->^u [2. 2. 1] ^y^k 4-f7^'JHz;k ^;i/*y-y, 2-?-; 
15 7 7-jv, ^>^x^k -ry*-tf-y*u;k 7-^tKDtf^-jk tf^i 

*J)V, l-^y-i, 3->>b Kp< y-f >b*U;k if^7yzjk 
;k*UA 1, 1 -^^-^V^^-^JI/^U y, T^h^h HPtf^n;i/, 1, 

yy\u;k bfau;k ^ry*u;i/> ^7vryu;K -fy^ri/u;k ci, 
20 2, 4] -HJ7y*u;k [1, 2, 3] -HJ7y*u;k tf^-;k -f>K 
y;k tfu^^-jK ^jyujK tf?>>x;k eu^x;k tru^ki 

Tif^njk -fy+lfl/UJk tfPU^-;k 2-t!DUKx;k 2, 5- 4 
25 ^^y tfDU KxJk ^*'jy, Th7tFD77^k 7if/\°xjk hv 
^U^;k bf^^-;k ^^kftyy, fh5t h*Dbf^n;k -f-s^vi 

u;k hU7y*u;k ^•^> j 7yu;k fh^yjjk tf^y*u;k -r>ri 
ujk ^7yu;k ^7^7yu;k t°^^-jk tfu^^xraifus?/: 
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7i?5^-;k'Wnu^-;k tf^u^y, .tr^u^;k 7i?/in;k 

i/y;k -t^^/u;k ^u-i/u;k ^7vu;k hU7yu;K #*t^ 

~;k tru^-^^tf e>ns. 
io Jine.©^^, 9xiii omo^Lfcmm^iUT^ ^wm\z^ wl 
tf. ^>i/7^-;k ^>^5^/u;k ^>W7i-;k <>v^r 
' vu;k ^>v-ry^7yu;k ^>y?r^wj;k ^^y-rv^+i-vu 
;k truM^/UJk */yjk rfv*/u;k ^y^t'J^k 
u-jk 7^7^-;k-»;'J^k -r>Fu;k -rx*vu;k :/u-;k 

20 z.zx\ r 4 «, ^ft^n&3£bT> -c 1 _ 6 7;ww (&7)V*mz, 

X\mfcZ>, 175S3<DkFP=^X AD^X -OC (O) -C 1 _ 6 7;W1/ 
(^7;i/^;U«175S3©AD^r>-r«il$nTViTt)^V>) X«-OC 1 _ 6 7 

-C 3 _ 8 >'^D7;Wk 

25 -c 2 _ 6 7;^-;k 

-C (O) — N (R 51 ) R 52 \ 
-S (O) 2 -N (R S1 ) R 52 

-o-c x _ 6 7)V*)V (Mc 1 _ 6 7;^;Hi, ad^>xhn (r 51 ) R 52 i?fi 
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-S (O) 0 _ 2 -c 1 _ 6 7;wk 

-c (o) -c x _ 6 7;wu (ic 1 . 6 7WH.ADyx 75 a cn, 

tFn+'X -O-C^eTJW, -CH 3 _ a F a , -OC (O) -C x _ 6 7^ 

=lfjk — n (c x _ 6 7;wi/) c (o) o-c 1 . 6 7;Wk 7z-;k -n 
5 (R 51 ) R 62 , -NH-C (O) -c 1 _ 6 7;i/^;k -n (c 1 _ 6 7;v^;w - 
c (o) -c 1 _ 6 7;^;1/X«-nh-s (o) 0 _ 2 c 1 . a 7;^;i/Tg|fe$ti 

-c (o) -c 3 _ 8 ^d7M;k 
-c (s) -c 1 _ 6 7;Wk 
io -c (o) -o-c 1 _ 6 7;Wk 

- (CH 2 ) 0 _ 4 -N (R 53 ) -C (O) -R 54 , 
-N (R 53 ) -C (O) -O-R 64 , 

-c (o) -7V-)i> Ofcru-Mk Apy>*citiisnTViTt>«kv») , 

-c (o) -awatm 

15 -C (O) -«$5t, 

«-o-c 1 _ 6 7;wi/TB^nTVixt>j;Vi) ) , 

20 ADy>, CN, #;i^;k COOH, 75/, kFP*~>, kKP 

r 4 ^-t rAPy>j tit, tmi£Mt®m<D&*Mi%tz>o 
. S6©7;wus**u» 09*.tf, pWk x^;k :/ptf;k -fv^pt^k 

25 >^;k -f v^;k s e c -^;k tert -^Jk ^>3\>k 77 

s;k wo?Mk -rv^^Jk l. i-^^^;^ptf;k 
y^;k 2-^^^;k l, 2--^^^;pyptr;k ^\^->;k 
->;k i-;>wv^>3Mk 2-^^;i/^>^;k 3-^^;^>^;k i, 
i -v^^;k7^;k l, 2-^^^^;k 2, 2-$?*^;k7^;k i, 
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S-^^)V^)V. 2, 3-5?*7)VZf?)V* 3, 3 

1 -3L9-)Vf9-)Vs 2-Z.J-)Vy*^)V, 1, 2, 2- Y^^)WuM)V, 

m r-d-.y^J WU 175S3©kFD^'>, AD^X -oc 
5 (O) -Ci-eT^MiTKJHi 171£3©Any>T?fi&$ttTVVC 
t>«kVi)Xtt-0-C 1 _ 6 7;mrJPT?iBtft$tlTViT'bJ;K 

sn£o 

ms^so-oc (o) -c^^wwa, tm&mw\u?>m?ti7!i 
15 teitayio-o-Ci-eT^^tbTtt, 09*. *h*x ih^x 7° 

R 4 #^T r-S (O) o-z-C^eTJV&Vl tit. -S (O) 0 . 2 -tmB 

s-;*5Mk -s — rv7Pbf;k -s-7Ptf;k -s (o) 2 -^^;k - 
20 s (o) 2 -x^;^##tfsn5. 

K r-S (O) ..j-Ci.,?^] tO-Ci.eT^^H*, th*D*S/ 
*eg&£nWT ! &J;U. 

25 r 4 ^t r-c 2 _ 6 7;v^rx;i/j tb/rfct teiafcfcti^eosa^tf&n 

R 4 ^f rc (O) N (R 61 ) R 62 J t\t, m&2ftftX\±MW&<DlU)W* 
7 J|©JiilM^*S!lt*;^x^t^^bfcS**i*1-S. 
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R 4 a**T rc (o) n (r si ) r 52 j ©sis, mmntcximm&<Dw& 

R 4 ^T rc (O) N (R 51 ) R 52 j (D5-&(DN, R 5 x RtXR 52 ^— 
^T, C (O) N (R 51 ) R 62 tttlt 7if^v>-l-^;i/fc;k tf 

io DUi?>-i-M^-jK t?^U^>-i-*;w#x;K fcM5>>>-i- 

R 4 #%-r r-c (o) -o-c,. 6 7Wj ttTH, nmfemo r-c 
(o) -p-c^.y;^^ fcraatoafewswrsns. 
r 4 /^t r-o-Ci_ 6 7M;N tbm MIB^© r-o-c 1 _ e 7 

R 4 #j**r r-c (o) -CL.ymj tlTtt, MiB^g© r-c 
(o) -c x _ 6 7;i/^j t^«os^^5ns. 
20 r r-c (o) -c^tjv&h «, ad^>, 7$a -CH 3 _ a F a , 

CN, kKD*S/, -O-C^eTJl/^K -O-C (O) -C X _ 6 7;W* 

;K -n- (c x _,7;Mt;io -c (o) o-Cl.tw, -nh-c 
(o) o-c 1 _ 6 7^*;k 7i-;k -n (r 51 ) r 52 , -nh-c 
(o) -Cx-.t;^;^ -n- (c,. i 7M;W -c (o) -c^t;^ • 

25 ;UX«-NH-S (O) 0 _ 2 -C 1 _ 6 7;WI/T?«ft*nTWbJ:Vi. 

^e*&*<z> rAo^>j ttxft wiB3esioADy>tra«os^wre> 
I£B«© r-cH 3 _ a F a j tim MfB^#© r-cH 3 _ a Fj tra« _ 
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^g&S© r-o-c^.TWJ tvx\z, buIB^«© r-o-c^r 

mmmmo r-o-c (o) -d.jwj ttxn mib r-o-c 
(g) -cvej^MrJki tN^a^w&n^o 

5 r-N- (C^eTJW) -C (O) O- C ^TJM^kl t 

-N- (c^/mm^u) -tmm-c (o) o-c 1 _ 6 7;Wk>;W& 

LfcS£;I*U JM£l$£te, mZtt, — N (Me) -C (O) O- t e r 
^B&g£> r-NH-C (O) O-C^eTJWk! <tteu -NH-<hMI3- 

io c (o) o-c ^ejjwittfm&vtcmzmmL, Mfomizit. mz.\z. - 

NH-C (O) 0-*?Mk -NH-C (O) 0-X^;k -NH-C (O) 

o— rv^ptf^-NH-c (o) -yptr;^^we.n§o 
Me&*© r-N (r si ) r 52 j tLT\z. mm r-N (r 51 ) r s2 j tm 

15 mW&&<D r-NH-C (O) -C^.TJV^tJV] t\Z. -NH-C (O) - 
if, -NH-C (O) -*^;k -NH-C (O) -x^;k -NH-C 

(o) — rv^ptf;K -NH-c (o) -7u\djvmwtft>n%o 
mm&Mo r-N- (c^ejjviriv) -c (o) - c x _ 6 7 £ 

20 -N- (Ci.eTJW-C (O) -tMmfemV-C^eTJV&lttfU 

£LfcS£Si»U JMfcffjKtt, 0iJ;Lfcf, -N -C (O) 

;k -n -c (o) -x5r;k -n (x?;w) -c (o) —fyy 

PfcMk -N -C (O) — -TV7'PtfJk -n (-fv^Ptr;i/) - 

c (o) -/^wtf^n^, 

25 itiS©-NH-S (O) o.a-C^eyjWl/ite, — NH- (ttfrfB — S 

(o) 0 _ 2 - c 1 . 6 7)\<*)i<ttfm&Lrcm*MmL, - 

NH-S (O) 2 -pWk -NH-S (O) 2 -X3Mk -NH-S (O) 2 - 

-f v 7°p if 6 . 

Ci.eT^^khlcSfffBfi^a^WbT^TfeJ:^ T-C (O) -<Z X _ % T)\, 
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thx\t, JUfrttictt, fll&fct y)Vtu^)Vij)V^=:)V. 2, 2, 

;k 75y/^M^ N-^?;V75;*M^, 2-:7xx;ux 

R 4 a^T r-c (s) -Cj.eTJWki £«u -c cs) -tmufemo 

(s) -*^;k -c (s) -x^;k -c (s) --rvynt^k -c 
(s) -:/ne;M8W£tf&na. 
10 R 4 ^1" r- (CH 2 ) 0 _ 4 -N (R 53 ) -C (O) -R 54 J \Z^X, R 5 
3 «> 7KHm^Xtt-C 1 _ 6 T;i/4 i ;i'S:it*b, R 54 te, -C l . 6 7)V^)V^M 

mrzfr* &v>fciu r- (ch 2 ) o_ 4 -n (r 53 ) -c (o) -r 54 j 4 1 ©- 

N (R 53 ) -C (O) -R B4 \Z^X. -N-C (O) -<bR 63 WR 54 ©7 

R^^TKfUM-^X^-Ci.eTJWPT^O, dO, R 54 «v -C^T^* 
;i/T»S«^© r- (CH 2 ) o-4-N (R 53 ) -C (O) -R 54 J tLX\t. 

Mtitmzte, mx.\i* -ch 2 -nh-c (o) -*3\>k -ch 2 -nh-c 
20 (o) -x^;k -ch 2 -nh-c (o) — fvyntr;K -ch 2 -nh- 
c (o) -ynh°;K -ch 2 -nu^)-c (o) -*5p;k -ch 2 -n 
(x^;u) -c (o) -*^;k -nh-c (o) -pwk -nh-c 
(o) -x^;k -nh-c (o) — fv^ntr;K -nh-c (b) -ya 
tf;k -noww-c (o) -jwk -n (x^;w -c (o) -pwws 

-N-C (O) -£R B *mfiR B *<DC 1 -<-7)V*)Vtfi--&\Zl2LvT47b& 
7J|O)frtt*l&Jft0l«*9l'(tttt»9l^ t*VT®|$nTHTU<, * 
tc. SRrtfc lXtt 2 ^TUTViTt>«kVO I"- (C 

H 2 ) o-4-N (R 53 ) -C (O) -R 54 J tLtH JWWSfcfct 5£ 
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(IV) 




(IV) 

R 4 ^f r-N (R 55 ) -C (O) -0-R 56 J fc^T, R 56 «> tK^ 

&v>tt, r-N (r 56 ) -c (o) -o-r 56 j 4>©-n (r 55 ) -c 

(O) -0-R 56 £*il>T, -N-C (O) -0-<!:R 55 ^R 56 ©7MJl' 

R 65 *STK*« : ?xtt-c 1 _ 6 7;wi' v e*o, ao, R 56 tt, -c 1 _ 6 7;i/^ 

10 r-N (R 55 ) -C (O) -0-R 56 J tlTH A#WK:«> 

-nh-c (o) -o-^^jk -nh-c (o) -o-x^;k - 
nh-c (o) -o— fyyotf;k -nh-c (O) -o-^Dtf;K -n 
OWW-c (o) -o-^^;k -n (x^;w -c (o) -o-*<?)V<gifi 
mi ^n-5 0 

15 -N-C (O) -0-<hR 65 Rt;R 56 CDC 1 _ 6 -7;i/^;i'^-^fc^>DT4 
TJSTM^^ll^^^^^T^^O r-N (R 53 ) -C (O) - 
R 54 J tLTte, Mfcm\Z\t, M?L&. 5£ (V) 
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0 

yJ 




(V) 

R 4 ^f r-C (O) -7U-;kl t\t. %A'tf-)V£tMBMm<DTV'-)l 



R r-c (o) -xu-;ki <fo7U-;m, mib^«0ad^>ji 

io r 4 #^t r-c (o) -^mmmmi tn. juvtf-jvtm&femnsig 
v < » 6 *©mm©^#^im^x« 9tb<«io jft©»s*®#*#«*3ii 
£#»£b&£&jfti*u jumwckju 0g*j& -c (o) -hpu;k -c 
(o) -7u;k -c (o) -^x-jk -c (o) -c (o) -kf^y 
u;k -c (o) — fy^u-r/ujw -c (o) u;k -c 

15 (o) --f$^vu;k -c (o) \/u;k -c (o) -^7i/u 
;k -c (o) -hU7 % /'j;k -c (o) -**ij-s?ti/u;v» -c 
(o) -^7^7 % /u;k -c (o) -f h77'Jjk -c (o) -try 5? 
;k -c (o) -fc?^v>~;k -c (o) -try^njk -c (o) -tru 

20 R 4 a%T r-C (O) -3HflK**»J fctt, *;i/fc;i/tSuBB^«0475 

tt, fli&fcf, -c (o) -7if^^-;i/, -c (o) -tfPUvn;i/, -c 
(o) -trails? a -c (o) -twj>>-;k -c (o) -7^v\°n 
;k -c (o) -tM^-;k -c (o) -*;1/#ua -c (o) -tt 
25 ^jvafcUA -c (o) -*^t^^-jk -c (O) -^f5^7Uy- 
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;k -c (o) - tf^/u y-ji/f^^en§„ 

;VT175M3«ai$tlTViT'bJ;K 
R 4 tfmt rApy>j ibm MIB^ii© I7\d^>j tiios^itf' 

10 e>ns 0 

R 4 2»T fct ;\py>, -c 1 . e 7;P4 t ;PXtt-0-C 1 ..T 

R 1 ^Mm»iUTR 4 ^2X«3#LTI/^^t«, H-Xttft&S 2 O 
15 If, (VI) 




(VI) 

-X s -tt, -O-, -S-, -S (O) -S (O) 2 -, JIMS^XKt- 
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-X 6 -ttTH -0-> -S-, -S (O) -S (O) 2 -X«#i^ 
R^Xs-C^R 1 ^ 17?;S3 0Mi3©R 4 T»^$nT^T i &j:^. )tV 

5 7i^W^>', 2-'>7/7i;^'X 3-^777x/4 : 'X 

4->7;7i;^X 2-'>7;-6-7Mn7x/^X 2-#;W\* ; E 

^ji/7x;^>, s-^ji/A^^x/^x 4-Ajwwji'7iy^'>, 

2- 7MD-6-*ji/A'^ji/7xy^x 2-^^;i/*;wt^-r;i/7xy 

3-^fji/MA , H;i'7iy+^ 4-^5 1 ;v*;w\ ,; E-i';i/7x>^ 

10 >\ 2-y^fWA^Jl/7x;4 : ^ 3 -^^^^JW^-f ^7x7 
+ 4-^^^V*JVW^7x; + y, 2-^b^y-7x/^X 

3- ^b^/7x;*y, 4-^h^>7x; + y, 4-^h^Wx 

y^x 2— i-y^ptf^^x/^^, 3-< v^otf^x/^x 4— r 

VyDtf;V7x7+y, 2-^^7xy^y, 3-/^l/7x7+y, 4- 
15 ^^7x/+y, 2 -I^x/^y, 3-lWx;+y, 4-X3 1 

^7x;+y, 2-T-t^;i/7xy^iy, 3-7tfji'7xy^>, 4-r-fe 
^l^xy-^x 2-^3?>xMrji/-7x;+y, 3-^^>x;i/fc;i/ 
7xy^x 3-i'PD-4-^^>xj^Ji'7x;^ 4-^^>x;p 

*;jl/7i;^y> 2-I^>W-^7x;+y, 3 -X^ ^TJyjJsx;!/ 

20 :7xy^x 4-x^>7.;P4sx;i/7a:y^5y, 2 -yi h^^j^-jP7x : 

3-^h^yAM-^7x;+^ 4-^h^y*M-JI/7x; 

2-xh^'>*;yfc;i/7jiy^iy, 3-xh^yM»7x; + 

V, 4-Ih + y^^-JP7x;4 : y, 2-kFD^y7x;fX 3-fc 
KD^y7x; + y, 4-tFD^y7x/ + y, 2 - 1 H D^y^^7x 
25 S-hHa^y/Wx/^y, 4-hKn+y/^7x/+y, 

2- hHP^>l^l/7x;^^ 3-kFD^yl^7x;^y, 4-k 

Fo^xx^i^x/^x 2-7i>;i^ji/:7x/*x 3-^;P5;i/7x/^ 

X 4-*JV5JV7x;^^ 2- (l-tFo^yl^Jl/) 7x/^X 

3- (l-tKD^yl^JW 7i;^y> 4- (1-tFD^yIfJW 
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7x7^y, 2, 3-v7Ma7x;^X 2, 5-77>tP7i;^y, 
2, 4-^7MD7x;+y, 2, 6-i?7Jl/tD7x; : lry, 2-7^ 
D7i7 + y, 3-7MD7x/^y, 4-7M0 7x^y, 2—7- 
7MD^h+y7xy^y, 3-y7^n^ h^>7x;^y, 4-;77 
5 MD^b^y7x;+y 1 2 - h >J 7;i/:tO* h^y7x/ 3r>\ 3 - HJ 
7MD^h^y7x;^y, 4-hU7MD^h^y7xy^y, 2- 
(lH-T-h^V*-;!/- 5— f;W 7x;*y, 3- (lH-f h7!/-^- 

5— r;w) 7x;^-x 4- (iH-fh7i/-^- 5— ow 7x;^y, 

4- (2-^^V-2H-fb7^/-Jl/-5 — r;i/) 7x7^y, 2- 

io ^7v*-;i/-3- i )V) y^;*is, 3- (^-^ij-^tV-^- 3 —r;u) 

7x7^X 4- z?TV-)l- 3-^)1) 7x;+y, 2- (5-* 

3 t /P:fr*tf5>7V^JW-3--OW 7x^y, 3- (5 -^^^^7 

y-^-3--r;0 7iy+y, 4- (5-^ww7y-^-3--f 

;W 7jc/^~X 2-^h + y7xrKJV77-;K 3-^.h^y7x";V 
15 7Jl/77~;k 4-* h*z/yx~)V7>)l77~)V. 2-^h^y7x-iW 
fKJI.7 7^K 3 - ^ h*y7xZJl/^5 : M;i/7 7^k 4-^h^v 
7x^f^;i/7 7-;i/2- (5-^V-4, 5-ytKn- [1, 2, 
4] **^7!/-^-3-^;W 7xy+y, 3- (5-**V-4. 5- 
yt.Fn- [1, 2, 4] Wyyy-JV-3-^Jl/) 7x;^X 4- 
20 (S-^V-4. 5-yhh'O- [1, 2, 4] tW7 1 /Hl/-3-^ 
;I0 7x/^X 2- .(N-hFD*5/75SV) 7x/+y, 3- (N-h 
FD+y75^7) 7x;^y, 4- (N-kHn^y7S^/) 7x7^/ 
2 ' -7^0^7x^-4-^^^/, tfU^>-2-' r;^;v7y- 

;k tru> ? >-3-^;ky;;i/7 7njk if U^>-4-<;ux;i/7 7~;k e 
25 u^>-4— r;w^;p*-;P7$/ eus*>- 2 -^;m-*->, tf>j^>- 
2-<;m-*^ t?u^>-3->r;M-*~>, fcru^>-4-^;^*3/» 
2 h^r->tru^>-3— r;M-3r><\ 2 h^vif u v>-4— r;i/^- 

■i)V-**=y. 3-* h*-7tfU~7>-2 — f ;io*-*3^ 4-^h^^tfUv 5 
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u> ? >-2— i , ;i/7.;i/7 7-;K 5-*^;i/trus?>-2--r;w;ui/7:rx;k 
5 4-^^;nfU3?>-2— r;vx;U77n;K 3 -*3\>nfus»- 2— r;i> 

>- 3 — <;i/^->> 4 -s?^^*;wx*< tf u 3 — r;i^*x 
6 - * ^ >?uMnx;i/- tf u vy- 3 — < ~>> 6 -x* >tjw#;x;i/- 
tfU^>-3—f;i/tf-*x 4-^^>7>;i/^x;i/-tf'Jv>-3— r;v^ 
10 ~x 2-~>T7-t?u> ? >-3-^;i/^->, 2-^^^;^;wN ,; E-f;i/-tf 
u > - 3 - -f x 2 - * * >7s;i/*x;i/- tf u >>> - 3 ->f x 

; 2-^?JVtf'Jy>-3-^W77-ik 2-^DDtfU^>-3— r;U 

6-7-fe^;i/75y-tfU> ? >-3--r;i/^-^^, 2-*-*y-2 
h- [1, 3 *] tf tf u >^>- 6 ' — r;p^-x 4-*3\>nfU5»-3- 
15 ^;^Ji/7 7-;k 5-^^;nfU^>-3— r;i/^;P77x;k 6-*^;u 
tf u ^ > - 3 — r ;i/ 7 7 x;k 2 - * ^;nf u 5? > - 4 — T )yx )V? r x 
;k 3-^^;i/tfu> f >-4-^;i/7.;U7Tx;K 4-*5\>nfU$»-3- 
-f;i/Xjw*x;k 5 -^^i/tf u> ? >- 3 — r ;i/7Ji/*x;k 6-^^;wtfu 

3-<;i/7>;l/^x;U, 2-^^Hf'Jy>-3-^^JV*-JK 3- 

20 pwnf u>>>- 2— oi/x;w#x;k 4 -^^;>tf u > 5 >- 2 — r;wx^7j> 
xjk 5-^^;Ptf'J> ? >-2-'f;i/x;i/^x;K 6-^^;nfU^>-2- 

-OPTUkfcxjk 2-3j**V-l, 2 - i?k F D H U y >- 3 
l-^^;U-2-^V-l, 2-^hb*ntfU^>-3-^;k*>X 1 - 

x^;i/-2-^-^y- 1, 2-e?tHPtfU> ? >-3— f;v^-+x 5-7*n 

25 : £tfU^>-2— r;V^->, 6- (5-*9\>V- Cl, 2, 4] ^1tv7 

y-;k-3 — r;u- tf u -3— r;k**x e - ( [1, 2, 4] 
W7"/-)i- 3 --r;i/-tf y s>» -3--f;k*-*x lH—f^y- 
;v- 2 — r ;v7.;i^y r-JK 1 ih — f s^y— ju- 2 

7t-;k 4H- [i, 2, 4] MJ7y-;i/-3 — r;Px;i^7Tx;k 4- 
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*3\>p-4H- [i, 2, 4] hU7 % /-;w-3--rji/^;i/7m;K 6- 
( 2 2 h-t- 5 — r;P) tf y 3 — OVtty, 

5- (2-^y-^+u-i?7\/y^>-3— r;w eus»-2 — vv** 
5 y> ? >-2— t;k 2-7-fe^;i/k°uu> ? >- 1 — t;k l-y-t^-a- 

7MD-HD"Jy>-2-^JK 1 - 5 - 5^- tf o U v > - 

2— i)V, i-7-t^;Pbf^y> 5 >-2— <;k i-i^am^-hd 
y^>-2— t;k 2-x9 t ;i/*;p#-;nfay$?>-i— Ok i-x^;i/ 
#;p:fc;i,-tMy ^>-2-<<;k 1 - n-yptf;i/^;i/^-;i/-tfay^ 

10 >-2— r;k 2-n-yDtfji/*;^n;w-trny e^>- 2— r;K l - 
• n-7 p atf;^;i/^-;p-t!^y^>-2— r;k l — f yyptf;v-tfoy 
>>>-2— -r;k 2— rvyotf;i/-tfay>?>-i— t;k i — Yy^otf 

tr^u 2 — r;k 1 - b hd+^mM-;!/- tf p y 
2— f;k 2-kHP^->x^*;P^x;i/-tfny^>- 1— r;k l-t 

15 Ha^S/x5 L ;^;i/fc;i/-fcf^y^>-2-'i';k l-t^a^^w 
;k* - )V- tf a y 5; y - 2 — < ;k 2 - 1 F a * y^)Vts)V^)V - t? n y 
s»- 1— - f;k l-t HP*5/^^;w*;p#x;w-K^ys?>-2— <Jk 

1 -^>+ ^f^Mz^- kd y s»-2— r;k 2-* h*^*3\N/ 
#;i^-;i/-tfpy 1 — -r ;k 1 h*s>;Wkfr;ktfx;i/-tMy 

2 -x h*^;*?^*;^ x;u- trp y yy- 1 — r ;k 1 -x h^^jv 
*;i/3j?r.;i/-tf^y^>-2—f;k 1 -*?)\>\±uVi?y-2— -Ok 2- 
^^;nfp u s»- 1 —Ok 1 -^^tr^y 2 — f ;k " 1 -x?;p 
ifpy ^>-2— r;v, 2-xg t ;nfny v>-i — t;k i-x5\>ufty 

25 py-2-' r;k i-:7xx;k*;k^x;i/-ifpyi?>-2-' f;k 2-71 
x;kfr;k#n;i,- tfp y s?>- 1 ;k 1 -7x^M-jh tf^y 5? 
>-2— -r;k 1 -7x^^ji/*;i/5j?X;k-fc!py $»-2— f;k 2-71 
*?;kfr;^xn/-fc!py 1— r;k 1 -:7x*^;k2j;ktf-;i/-t:^ 
yv>-2-' Ok i-^>> ? ;i/^;i/#^;u-ifpy> ? >-2--r;k 2 
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;p-kou5?>- i--ok i -^>5^;v*;p#— ;w-tf^u 
^ > - 2 — r Jk i - s> * ^;kr 5 j * -vuvv>-2— r 

5 1 ;i/T5y^^;^;i/fc;i/-tf^u> 5 >-2--r;K l-pwkrs/*? 1 
5 mm^v-hoijv>-2-^;k 2-^^75/*3^#;kfcj!/- 
tfau^>- i --Ok i-*^7^y*5F;k*;k^x;u-if^u^>- 
2— Ok i-^^P^\^^;i/^;v^-;i/-trou> f >-2— <;k 2-2/£ 
p^*^;kfr;ktfx;i/-t!PU> ? >- 1 — f ;k 1 -^P'v^^k^ktfx 
;i/-tf^U> ? >- 2 --Ok 1 -^/;p^>f;Wj^-^-t!D'j^>- 
10 2— Ok 2-i^P^>^;kfr;ktfx;p-fcfPUi>>- 1— -Ok i-->£ 
p^>^#;ktfx;t/-tr^us?>-2-' ok 1- (1-^^-3-^ 

' V^MJVtf-M -HP'J^>-2— -Ok 2- (1-*^- 3-** 

v:/^;k*;ktfx;w -tfp'j^>-i—Ok 1- (i-pWV-3-:** 
v^jwj^-;w -t!^u^>-2— r;k 1 -*^>x;k*x;i/-tfp 

15 us>>-2-' ok 2-**>x;kfcx;i/-t?PU^>-i-'Ok 1-** 
>x;k*x;i/-tf^ 2 -- ok 1 -x^>xji/^;u-fcfPU v>- 
2— ok 2 -x^>x;^^;p-fc!PU> ? >- 1 — -Ok i-x^>7jk* 
xjp-tr^u s»- 2 --ok 1 --ryyptf^xik^x^-fefPUv?^- 
2— r;k 2--fv^pk!;kx;k^x;i/-t!p>j^>-i— i*;k 1— fyy 

20 ptf;kx;i/^x;i^-t!^u> ? >-2— r;k 1 -#;w\* ; E-oi/-tfP Uv>- 
2--ok 2-#;w\* ; e^-tfPU>>>-i--'Ok l-j^wre-ow-tr 

^'Jy>-2- -Ok 1 - *;W ; E-i' JWfjV- t!a U 2 - Ok 2- 
^;wt ; E-r;i/^5 1 ;i/-t!PU> 5 >- 1 —r;k 1 -#;w\*^;M>;!/-fc^ 
U5?>-2— -Ok 1 -^j;w\* ; E-r;i/x^-HPU> ? >-2— r;k 2-* 
25 jw^-okx^u-tfpue^- 1— ok i-*;wt ; e-i';kx^;u-tf^u 

>?>-2— Ok 1- (tfPU^>-2— fjk^Jk^X^) tfP>J>>>-2- 

-Ok 2- (tfP'j^^-2— r;k*;k^x;i.) if pUv>- 1 —Ok 1 - 
(tfp'j^>-2— <;k^;k#x;i/) -tr^u^>- 2 —f;k 1- Ctfiu 
v~)V-2--()V) ifPUv>- 2 -- Ok 2- (tru5^x;v-2— 
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t!DU5»- 1 — r ;k i- (trus^n;i/-2—f ;p) tf^u e?>- 2 — r 
;k 1- (bf^-;v-2 — -f;w tro u v>- 2 -~f;k 2- (e^- 
;i/-2— tfau^>-i— <;k 1- (b?^^—^- 2 --i)V) tf^u 
i?>-2--f;K 1- (tfU^;!/- 2-<;i/) tfnUv>- 2 --r;i/, 2 - 

5 (tf'j^;v-2— r;i/) tfau^>-i-^;K 1- r;w 
b°^u^>-2— r;K 1- tfaUv>-2— 
2- (tru^- 3— r;i/) tfou> 5 >- 1— -Ok 1- (tfu 3 — r 
fcWj>>>-2-<;k l-HJ^k^p^M^tf-^-fcipy^ 
>- 2 — Ok 2 - HJ 7^^o^^;i/*;i/^-;i/-if d'J s»- l f ;k 

10 1- hU7;i/^D^^;i/*;^n;w-tf^u^>- 2 -- r;k 1- (2-tF 

D^^T-fe^;P) kTDU^>-2— <;k 2- (2-kKD^>7t5 1 ;W tf 

' ou^>-i-<;k 1- (2-tHD^>m;w im'u$*>- 2— r;k 

1- (2-^W5;7W) tfPUv ? >-2— f;k 2- (2-^^;i/ 
75/7-fe^) t!DUS>>- 1 — <Ok 1- (2-^5^7 5 

15 tf^U v 5 ^- 2 1- (2-^^^7$/7tfJl/) tfPU>>>- 

2— r;k 2- (2-^fjV7sy7W) trou^>-i— r;k 1- 
(2-f/^^UT5y7-fe5 1 ;i') tr^u^>-2-<;k 1 -n-^atf^T 

$y7iz^-t!P'J^>- 2--f;k 2-n-yntr;i/75 77-fe5 1 ;w-t! 
p'J>>>- 1 — r;k 1 -n-yatf;V7^/7-t:^-t!^U> 5 >'-2— f 

20 ;k 1— <yyptf;W75y7-fe^-tfPU^>-2--i';k 2— rv^p 
tr;i/7$y 7ir^-t!pu> 5 >- 1— r;k 1 -- r 7:/Pt!;^7i=/7-fe3 : • 
;^- tf ^ u > - 2 - ;MgfrW e> tis 0 
Agtte, 5£ ( 1 1 ) 



(n) 




WO 2005/063738 PCT/JP2004/019843 

42 

5 ^ti/u;k < s^!/u;k -rv^7yu;k fy^i/y^ HJ7yu;k 
#*ityy;k ^itv7^u;p, ^vwyiuk t°5^~;k t°u^;k tru^ 
>>-;k tf?yu;k Kuss^wjra^tfstu n&noss, ^yyy;k ^7 
v7^u;k -rv**r/u;^ tr^-Jk tru$?;k tfu^v~;k hU7i/u;p 
xtetf^yy;kW£b<> tfU>Mk t??^~;k ^7VU;k ^7^77U;k 

io -f v u « t! ^ V u «t d * u 

i^AStLTH J;OA#Wfctt, W&tf, OFlUk "WAT 5^1/ 

u;k ^>wt»/u^ tfu K^7yu;vx^>y^7vu^wf^ 
20 ^b^s/*;p#=;k ;*b*~>^;k 75y^m ^7/, 7-fe^Mk 

#±±0, ASS (RAIRtt, R 3 T175S3g$l£*rOvr<bckV\) thXkt. 

&vm®-mzn, m^.^> 3H— r a^y-;i/-4— ok iH--rsyy- 
;i/-2— i-;k [i, 2, 4] hU7y-;P-3— r;k ci, 2, 3] hj 
25 7V-;p-4— r ;k t°7^-3-^jk tf7^-i-' r;k trys> 
>-2--r;k My-jy-2-^)V. ttW-fr- 2 --r;k 
JW-4-- f;k [1, 2, 4] ^7^7V-;i/-5— r;k [1, 2, 4]^ 
mry—fr- 3 ->f ;k ^7y-;i^-2-^;k ?7 , /hi/-4-^jk 
[1, 2, 5] ^7^7y-;v-3--ok KD-;W-2-> f;k -fVfT 
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v—)v- 3 --r;k -(v3rW-)i>-3 — r;k 

2— ok 4-t Ho^i/^^-^jy-;!/-^-^;!/, 4-*h+v#;i, 
^-)i-^7V-)v- 2 — r;K 4 -j* h+s/^wp-^yy-^- 2 — r ;k 

4-75/^^-f7y-;i/- 2 —Ok 4 - i/T J-^7V-)V- 2 — r 

;k 4-5/7/-^TV-;v-2— <;k 4-7;^p-^rv r -;i/-2— r 
;k -f5^!/-;p-2— r;k 4 - * 5 2 - < ;k 4-* 
h^>#^fcji/--f =■ 2 — f ;k << 3 — -Ok 

4 - k Fn^^^-^y^jy-Ji/- 3 -<;k [1, 3, 43^7^7 
% A-;i/-2 — r;k 5-7-fe^- [1, 3, 4] mrrv-fr- 2 — r;k 

[1, 2, 4] hU7y-;i/-2— <;k [l, 2, 

4] h 1)7^-^-3 — Ok 4-*5S>l/-kfUS?>-2 — Ok 4-*h* 

s/pwi'-^f 5^1/-^- 2 4 -7-fe^;p— r 2 — r ;k 

5- tHD^^^-f$^;->-2-^JK 5-*3Ml/- [1, 3, 
4] 5-7V7V-)V-2-4)V* S-7)V*U- [1, 3, 4] 
)V-2— Ok 5-*^- [1, 2, 4] hU77-;U-2— r;k 5-7 

•fe^- [i, 2, 4] hU7i/-;u-3— Ok 4-;* h*->;*^;i>— r v 
*-9-i/-;w-2— ok 5-*9-)v-' ry^v-;i/-3— ok 5 — t hp 
f v*u-»/-;p- 3 — f ;k 1 tf^^>- 2 — r jk 

1- ^-+^-tfU> ? >-2— r;k 5-* h^->^^;i/-<y^u-y-;i/- 

3- ^;k 5 -tf-M )]/-#-)],— 1 3 — r;k 5-^pp- 
-f v*-tJV--;i>- 3 — f ;k 5 - 7^y^^;u— f v+^/-;p- 3— r;k 
4^^-lH-K57-;i/-3-'f;K t!U5^>- 2— r;k tru 5 
>-4— r;k tfU^>-3— <;k 6-^^-tru^>-3— <;k 

2- *?\fc-^7V*-;i'-4— Ok ^7l/P [5, 4-b] fcfU>>>-2- 

-Ok 3-^^;u- [i, 2, 4] 5P7v7y uji/- 5— -ok 
1 h- tf 3 — i^wsawsn*. 

R 2 «, tKD^X *;k=Uk -CH 3 _ a F a , -OCH 3 . a F a> 7$y, 
CN> ADirX C 1 _ 6 7;WkX«- (CH 2 ) : _ 4 OH£li*-f So 
^R 2 tl/TH th'D^X *;k5;k -CH 3 _ a F a (&&L<tebV7)V 
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Xntf-fy) , -OCH 3 . t F a , APy>, Ci. e 7^*Jk 757, C 
N,~ — (CH 2 ) 1 .,OH«l/<, tFD^-X *MJK -CH 3 _ a F a 

(»*u<rahU7;^p^;w , -ocH 3 . a F, (fftu<n hV7)i> 

' *U*h*i/) , 757, /vn^rX -C 1 _ 6 7;WK CNX«- (CH 2 ) 

\$. 7Wd^dd) , -c 1 _ 6 7;i/^;i'X«- (ch 2 ) ,. 4 oh^^ 

qte, 0 7Ir£2CDg$c£^-f. 

io fcfcu 5£ (i-o) T*$n§^t)©"5^, x 6 o-^, m^m^x^a 

SnSAfalf^l^l: 1 75S4 WTS 475S 1 0m©#m©^b< tt5R|R 
<Dl£3f8t (ftRM** ^ft^ft$[£bT, 17bS3 0R 1 T?fiSlSnTUT*)J; 

15 <> mm.mm^ temmxm-e&zm&Mt, -s*g-&£ix«2*r 
mm& (i) +©i«##Krr*S5$; (vid 



(vii) 

20 ±ib^ (vid ^(ox^mxjt. mmmTxtt&mm^'v&Q* 

±IB^ (VI I) *0X 1 7bmx 4 (D£Ttfmmm?T*&ZM&&&Oft£L 

*^HJ«^^^©^^bV^ma:bT«, 5* (1-0) T^£tl 
25 *fls^*W5, 5£ ( I - 1 ) 
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(1-1) 

K*^ R 1X WU 17iS3©R 4 T«^$nTt)«fcVi7x-;k gfeV>«u g^jj§C 

S 4 3 5 X\t 6 (^#^^^#^^«, 1 75 

S3 0R 4 TS&£nTV>T*>£VO fro, X 51 fr\ -O-, - 

-S (O) -Xte-S (O) 2 -£j*U -ff&©i2^«MIBfC|WIi;] 

R ll 1fi7pr ri7}S3©R 4 Tg&£ftTfc<U>7:t:i;kl £«u 175S3© 
BUIB R 4 T?g&$ tlT V>T h <fc x^7I/^1-„ 

iflBR 5 X« 6 JI®m03HftKffi*iR03$, AfDSi»t L/T, 

n.u;k tf^yu;K -fy^\/U7K -Y75P7i/u;k -f^v*u;k ;t* 
u-v*y;k ^7Vu;k h>J7v*u;k tW7^'j;k ^t^ji/ujk 

rh^yjJK t?U^7K \f.7i?~)V, tryss?-;k tfJ^vn;^^^ 

5S: (i-i) 4>©x x , x 2 , x 8 R«x 4 tt, tfiB^ (i-o) tmmnm* 

Mmh. X,, X 2 , X 3 R7JtX 4 ^T^M^-r^§Jl«hW^b^ 0 
5£ (1-1) #<£>R 4 *3u MfBsS; (I-o) ^<DR 4 tmU(D^M^ir^o 

x 51 «, -o-, -s-, -s (o) -xtt-s (o) 2 -£^u 

s: (i-i) it* -x 51 -R ii TS$ti5*^2wr^^ zme^iwi-x 
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5S (1-1) m5R n -X 6l - (R X1 &. R 4 T17iS3gi&£nw 
Tt><fcV0 £LT«, MZtt, yx.=-)lX)l7 7~)V, 7x/ + 

fowvtts/* 2->7;7x;^x 3->7;7i;+k 4—7 

)Viz)vn^)vy^j^-i/. 4-;*5^#;w\^;V'7x/ , *v\ 
^jdMH^i;*^ 2- (kpu3?>-i~*;w#^;w 

3- (tfPUi?>- 1 -#;i/#xjp) -7i/^^ 4- (tfnUv 
10 >-l-%)Vtf-)V) -7x^y, 2-^h^>-7i;^X 3-*h + 
->7x;^>, 4-^h^>7x;^X 2--fV7'DtfJi/7x/^X 3- 

<V7*nt!jK7x7*x 4Hy7 , D^7x;+'>, 2-y^;i/7x/3r 
x 3-^Wx;^ 4-^^;i/7xy^->> 2-x5 1 ;i/7x;=t i >', 

3 - X^l^x/^ri/v 4-1^7x7^^ 2-7"kf jV7x/^^ 
15 3-7-fe3Ml/7x7^7, 4-7-k5 1 ^7xy^^ 2 77Jl^XJl/- 

7x;^y, 3-^^>7>;V»7x;^y, 4-^^>7M^l/7x; 

2-^b^y*M^7x;+y, S-^b^^M-^xy^ 
-7, 4-* h*'>#;P#xjl/7x73r$A a-ih^yAM-^i/^y, 
3 -xh^sy^l/tf-ji/^x/^x 4 -xh^sy^;u^-;i/7xy^fy, 
20 2-tFD+y7x/^y, 3-kHD+y7x/^y. 4-kHD^/7x 
2-tHD+y^^7xy^X 3-tHD*y^7x/^y, 

4- tFc^y^7x;+y, 2-kHa^ylWxy^y, 3-fc 
HD^ylfJl/^xy+y, 4-fc Hn^eyx^;i/7x/4 1 v, 2"-*;i/^;p 

7x;^x 3 -*;i/5;P7xy^-x 4-*kj!/7x;^ 2- (1- 

25 kFa'^x^SJW 7x;^X 3- (l-hFD.+i/i^W 7x;^X 
4- (1-tFD^yIfJl/) 7x7*Sy, 2, 5-^7Ma7x;+y, 
2, 4-77M'D7x;^y, 2, 3 -77Jl/tn7x;^ry, 2, 6 --7 
7WD7i/*y, 2-7MD7x;^X 3-7;i/tn7x7^'>, 
4-7JVtP7x; + y> 2-7;i/^D-6-*;i/A ; E-1';i/7xy^5y, 2- 
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i?-7MD^h^>7x; + -X 3-^7JktD^h^>7x;^>, 4- 
y7MD^h^'>7i;^y, 2 - h U 7)l*U* h^>7xy* *X 3- 

hVy)V*u* h^>7x;^x 4-hU7;p^n^ h^>7i;^x 

' 2-->7y-6-7Jl/^P7x/^i>, 2- (lH-rh7!/-;V-5-^f 
5 )V) y^J^r-y, 3- (lH-f h7V r -;l/-5-<Jl/) 7x;+->, 4- 

(iH-fb7 > /- ( iv-5-'f;v) 7x;^x 2- (^+it^Ty-;u- 

Z-^)V) 7x7^X 3- (*^5?7y-^-3— f;W 7x/^X 
4- (Wy7y-^-3-^f;W 7x/^X 2- ( 5 - jWP:**"*^ 
7V-)V-3-^()V) 7i;^>, 3- (5-^5 1 Jl/tW77'-Jl'-3- 

io -f;» 7x/*x 4- (5-^^i/tW7^-3- r;w 7x;+ 

X 2-^h^v7x^^7T-Jk 3-^ K^r>'7xn;i/X;l'7T-;k 
• h^y7 X -;VX;i'7 7^K 2-^h*y7x-JW5 1 Jl/XJl/77- 

;k 3 h^->7x-;i/^5 1 ;i'7>;i/7 7^;K 4-^ht->7xrjM^ 

T.;i/7T-;K 2- (5-^7-4, 5-^bHo- [1, 2, 4] tf+U" 
15 5?7l/-;W-3— <JW 7i/+v, 3- (5-^7-4, 5-5?bHD- 
[1, 2, 4] **W7\r—)V-3-'()\') 7x;+y, 4- (5-** 
7-4, [1, 2, 4] **W7'/-)V-3-'(M 7x7 

*X 2- (N-kKP*~>75>V) 7xy^y, 3- (N-kFa^y7 
S~77) 7x/*X 4- (N-kHa + y75^/) 7x7^y, tfU>> 

20 >-2--fTO77^K try 3— f;i/7;i/7 7-;v, tfUv>- 

k'jy>-4--r;i/t+y> 2 h^tru^- 3 — r;M-*>\ 
2 h^^tfu 4 — r;M-*-x 6 - * h*5/t! u yy- 3 — r;^ 

*X 6-*h*S't:y^>-2— f;l/^X 3-7^*'>t!U'7>-2- 
25 -f;P**-X 4-* h^rSyfcf U^>- 2—f;i^*X 5-^h^vtf>J'7 

>- 2 --oi^^x 2 -j;7Mo^ h^'>tfU"7>- 3 — r;w^x 

6 -TWUtfU ~7>- 2 jy7JV7 7-;k 5 -T^^fcfU s»- 2 — 
7^7 7-iK 4-*3\H/fc!U i?>-2-'fKJl/7 7^K 3-7WHfU 
-7>-2-^MJV7 7-Jk 4--7T7- t°U~7>- 3 — t)Vttis. 4- 
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y^>-3--OM-*v, 2-^^;nf u^>-3— TJVX;i/7 7-;K 4- 
5 ^^;i/bfU^>-3— U> 5 >- 3 — r 

6-^^tfUv>-3--r;i^x;i/7 7^;p> 2-^5 L ;nfU^ 
>-4-<;^;V77-;k 3 -*3\>i/tf 'j^>-4->f^Ji/77-;K 
4 u s>>- 3 ^tui^-;k 5 -pwvtr u s>>- 3 — -r 
;i^-;k 6 -^^;nf u v>- 3 --f ;P7>;u*-;k 2-^^jnfu 
10 3— -r;k*;i^-;k 3-^^;i-tru> f >-2--r;i/x;i/*:n;k 4-^;w 
ifU> ? >-2 — < - ;k 5 - * ^ tf u y - 2 — < ;i>7jk*~;k 
6-^^;i/tfUv>-2—r;i/x;p*n;i/» 2-**v-i, 
us?>-3— f;k*3^>, 1 -^^-2-^V- 1, 2-^tFntrUv 5 
>- 3 — T;U^^v'. 1-X5f;i/- 2 -3-^7-1, 2->>t HDtfU^>- 
15 3--OM-3r>\ lH-^^y^-;i/-2-<;i/7Jl/7 7~>>k l-;*3Ml/- 
lH-^5^;-^-2-<M^77-iK 4H- [1, 2, 4] hUT 

y-;w-3--f;^;P7 7-^x«4-^^;p-4H- [1, 2, 4] hUT 
vMv- 3 — f;k*;k? 7 ~;i^#«f 

20 mz. ijijm.3<DmmR 4 T»mmznT^T>b^\ 7xrjn^§i^tf 

R 11 ©-^^ 175M3©M2R 4 T^£nWT&£V>7x:z;i,T&«X d> 
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*»Wfc««ft^«©ff*bvi««ti/Ttt, a (i-o) T^$n 
5 zit&toifis sc: (1-2) 



s^sns^xnm^*aiF«ifci75S4WbTv^Tt>a:Vi5 7iS7S©-&a* 

10 *gSiSi (1£R 12 «. 1 75S3©MeR 4 T»£nWTk£<, t£R 12 

v*) $^b> x Ba wu -o-> -s-, -s (o) ■-, -s (o) 2 -x«m^ 

15 flCATOilf tit, tIJIf, «tHfR«»^^SfiDM 
$ n^ O m^M\H \Z 1 4 W UT V> T t> «k 4 7 M<Z>^3f1£3t 
»J £fct MiHR 1 ©47!>S7M<Dmmo^m^TaboT, 

;k trpu^n;K t?^u^;k r-fef/t^k ^;k*UA 
20 M-^jkfrUA tf^Ebf^^-jk -f^VUv^k H^/u^-jk if 
au;k tr^/u)k -rv^u-yiuk -fv^Ti/u;k ^yyyjk ^ 
wj;k 5P7yu;k MJ7Vu;k *+u-s?7i/u;^ ?7y7yjjk 
fh7^j;K eu^k tf^^-jk tfu^^;kx«tfu^n;i/^^ 




m 



(1-2) 
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R 1 2 tt, 1 75M 3 ©MIB R 4 £tt$g £ L WT & <fc V>. 
R 12 -t>m&mtLT. R 4 £2Xtt3^bT^Si§£fcte\ £tlS>tt|WI-Xte 

R 12 ©S$g<2;LTkiu ii&fSR 4 ©^ -C (O) - C ,.,7H* (KC 
,.,7KM, AD^>, tHD+y, -N (R 51 ) R 52 , -0-0^,7^ 
*Mtt7i-;H?II$nT^Tfej;^) , -C (O) -7i"JK -C 
(O) -C 3 . r >^D7MJK -C (O) -O-C^eT^^K -C 
(O) -N (R 51 ) R 52 , -ClJWJK #»Ktt*!t« -S (O) 2 -N 
(R 51 ) R 52 , -S (O) a -C 1 _,7;WW«ff*LVi. 

$>*^U7isy*^;i/#ji>#x;k ;>wv7S/*5f;k2j 

^;k tfDU^>-2-*;i/^-;k bfu$v~;k tf^x;k try^;k 
MI7;w*d^^;p*;p#-^ 2 -fc Kn*i/71:?;k 2-*^;kr$y 

;k -fv^Dtf;p#d?ptfe,ns. 

^ (1-2) ff'OXgJt ituf2X 61 ©-5l3, -O-Xli-S-mi 
j£ (1-2) 4"OX 52 {t -0-, -S-, -S (0) -S (O) 2 -X 
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ftS'NxalB^ £ 1 2 * l/T t><fcV> 4 7 M©*$fn ©■&££©]»& 
It^St (tt£ft*Kltftitt*3im* 1711S3©i[|HR 4 T?ftiftSnT^T'b<fc 
to) X 52 £bTte, 

2*r«5 75S7*©^**»j»*«s(ai msnm.7 mommm\t. mm 

3 ©MfBR 4 Tei&£ftT^T&<fc^) TfcSfc'&fcfciU X B2 £UT«- 
-S-, -S (O) -X&-S (O) 2 -jW*U<, -0-3&s«kD«P* 

$ ft£ at D HC £ 1 7ilS 2 H b T V>T «fc to 4 75M 7 A©ttW©^MItlft 

%&$iitj turn n#«jictt, tw^;k eau^;K t? 
ids? a t£^u^~;k ^^Etf^u^-jk TifA^;k tf^^-M ^ 
;v*ua ftwjy, *tt!^5s?n;k -fs^/'j^K tf5i/u 

< , S ( 1 1 1 - i > 




(Hl-1) 



Xte5£ (I I 1-2) 




(IH-2) 
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a*«k9ff*b<» 5£ (I I I -3) 




K^, R 4 «MIB^tH^©S^U 3, (VI I I) 
(VIII) 

mmmmmk(mt&mmmmmm\z. 1 755 3 cdmier 4 -es&£ tiwx 

2-7t5 : Jl/t°n'J^>- l--Ok l-7t^l/-3-7MnHD'J^ 

>-2--f;K i-7-fe5 i ;w-5-^9 1 jnfnu> J >-2— r;k 1-T-feg 1 

Jl/t?^U^>-2-'T;K 1 -i5 1 JW;tol'-lfP | Jy>-2-fJK 

2-if;WK=Mfnij5?>- 1— <;k l-xg^wj^x^-twj 
15 ^>-2— fjk 1 -n-yDtr;i/*;w^x;i/-t!ou> ? >-2— r;i/, 2- 
n-^Dtf;i/*;^-;i/-t!DU> ? >-2— r;K l-n-yntvwM- 
;p-k°^u> ? >- 2 ok 1— r vyptf;p-t!ou> ? >-2— Ok 2- 
-fv^D tr;v - t° p u s» - 1 — r ;k 1 — < v 7u y V>- 2 - 

-r;k 1 -t Hn^5/x5 t ;w*;v#-;p-ifDUs?>-2— f;k 2-tHn 
20 ^->x^;i/*;^x;i/-t!Dij^>- 1 -- t;k l-tFn^i/xfMM 
x;p- u 5? > - 2 — r ;k 1 - b H p * ?;k* ;k#x ^- 1! p u v 
>- 2 -- f ;k 2 - 1 Hd+v^^WM^- tfp u s>>- 1 — Ok 

1 - 1 HP^y^?MM-JV- tf^'J i?>- 2 JK l-*.h*is*?- 
W#-^-tfDiJ5?>-2--f;K 2-* h*v*3^kfr;k^x;i/-t?n 
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us»-i— Ok 1-* h^^^^;v*;i/fcJi/-tf^u^>-2— t;k 

1- xh^->^^;i/*;i/^n;i/-tfPU> ? >-2--f;K 
*m-;hkdu 1 -- f ;k i -ib+«>/fMM-^- tWJ 

• ^>-2— ok i -*9\>n£nu$>>-2 — -Ok 2-*^;nfPU^>- 
5 i— ok i-^5=-;pt?^U5?>-2— ok i-x^tfou^>-2— f 
;k 2-xfjnfnijy>-i-f;k i -x3\»/tWJ> ? >-2— Ok 
i -7xx;v*;p^x;p-trou^>- 2 —Ok 2-:7xx;k*7;i/#xjk- 

tfpy 1 --Ok l-7x-JWJI/«-H^>J^>-2-^;k 

1 -7i*fMM-^-KO U 5»- 2 --Ok 2-7i^)WM^ 

io ;i/-tfpy^>- l —Ok i-7x*^;kfr;M*x;v-b?^u >>>-2--f 
;k i - ^>^WM-jv-ifD>jy> - 2 ;k 2-^>>>;kfr;k£x 
;v-tfn'ji;>- i —r;k i -^>^;kfr;k£x;p-fcr^u> ? >- 2 — f ;k 

1 -$>pwkr$ y jww*;w?x;p- hp u s?>- 2 — ok 2-^^jp 
75;^ ;i/#x;i< - \L p u 5? > - 1 — -f Jk 1 - s?* 3^V7 

15 #;k£x;i/-twjs?>-2-- -Ok 1 -^ws/^f^^toi'-K 

□ U5?>- 2— ok 2-^^;w7s/^5 1 ;^;^x;i/-tfD>j v>- 1 - 
-Ok 1 - /ws/^fj^M^v-^'J v>-2--r;k 1-5/^ 

□ ^^JWM.^-lfD'J 5?>- 2 — r;k 2 -^D^^kfrJMSx 

;u-t?au^>- 1 --Ok 1 -^□^^;i/#;k£x;p-if^u> ? >- 
20 2— -Ok 1 -i/ZworM ;i/^x;i/-tfau^>- 2— Ok 2-5^ 
o^>^*Jtov-Enu^> - 1 -- Ok 1 -5/*a^>3\>fc&;W$x 
;p-tMU s?>- 2--ok 1- (i-^?;w-3-^^v^;w*;w#x 
;W -tfau^>-2— f;k 2- (1 -*3=>- 3 -#*v:/^;k&;i/#x 
;w -tfPU^>-i— Ok 1- d-^f;i/-3-^v^^Mx 
25 -tf^ys?>- 2 --Ok 1 -^^>x;i/*x;i/-tfau> 5 >-2— ok 

2 - ^ >x;u^x;v- tr p u s» - 1 — r ;k 1 - / $ >*;Mnx;1/- tf ^ 

U^>-2— Ok 1 -l^ - Hd ijy > - 2 - < ;K 2-x# 

>7M-^-t!o'j^>- 1 — Ok 1 -x^>x;kfrx;v-b!^U> ? >- 

2— -ok i-<vypt!;w^;i/*x;w-iiau^>-2— f;k 2— tv? 
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□ if;^;^-;i/-tfpu> ? >-i— r;k 1 v7Ptf;i/x;k*xji,-tr 

^-Y^-tfPU v>- 1 — r;k i-#;w\^ji/-tMy^>-2-<;k 
i-*;p;t ; e>f;M^-KDy3?>-2-' Ok 2-#;k'\* ; E-f;k*3 1 ;i/- 
5 t?nuv>-i — t;k i -*;w^>f;M^-t?^u^>-2-' r;k 
i -^w^-r ;i/x^;p- tfn y 2 — -r;k 2 -#;k>\*^>f ;kx^;i/- 
trpy i -^r;k i -#;w\^;Kr^;i/-t?^y>>>- 2 — f ;k 
l- (tfny^>-2— r;i/*;vfc;i/) trpys»-2-^;k 2- (trp 
y v>-2 --r;i/*;v#x;i/) trp y l -•YJk l- (tfny>?>- 
10 2— f;^;^x;w -tr^y 2 — r;k l- (try r 
;w trpy^>-2-^;k 2^ (try - 2 --f;w trpy>>>- 

1— r;k 1- (try 5^x;i/-2--r;i/) tr^y>*>-2— ok 1- (tr 

2 — fjw trnys»-2— r;k 2- (tr^>>x;p-2-> ow 
tray^>-i— 1- (tr^> 5 x;u-2— r;w> tr^y >>>-2— r;k 
15 1- (try v;w-2— r;p) tfny^>-2— t;k 2- (try^;u-2—r 
;w tfpys?>- 1— r;k 1- (try^;i/-2— r;w tf^y> ? >-2— r 
;k 1- (try r;w troy 2 r;k 2- (trysw- 
3— y;w trny 1 — <;k 1- (tfy 3 — r;u) tr^ys?>- 

2- <;k 1- hy 7;^D^^;^;v^x;i/-trpyi?>-2— r;k 2- 
20 h'J 7;^P^^;^;i,sHx;u-trpy 1 — -f;k 1 - h»J 7;k*-p;* 

^;i/*;^x;i/-tr^y v>- 2— rjk 1- (2-tHD^>7W) tr 
py^>-2— -ok 2- (2-tKP^->T-k^;w trpy^>-i— r;k 
1- (2-kh*p^r->rir^;i/) tf^y 2— r;k 1- (2-^^;kr 

^77ir^;l/) tfP 'J V>- 2 —f;k 2- (2-*3Mk7S/7-fe3^W If 

25 py^>-i-<;k 1- (2-^5 : ji/75;7W;w tr^yv>-2—f 
;k 1- (2-e^^;kT5/7"fe3^) trp ye?>- 2— -ok 2- (2- 
^^^kT^yy-b^i/) trp y i?y- 1 -- ok 1- (2-^w$y 
7-fe9MP) tMye?>- 2— r;k 1 -n-yph^kTs^-fe^-trpy 
> ? >- 2 -- r ;k 2 - n - yp tf;k7 s y 7-fe^Ji/- hp y 1 — f jk 
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trauv>- 1-< r;K i — rv^Dtf;kT$yr^;i/-t!^u^>-2- 

^ (IX) 



15 it 2 3TT S 5 75M 7 M©^^^JI&J»^«^m(M#^ll&l»^ffi^«, 1 755 

^-2-t*V7i, 2-vtHDtruv;k 2-^y-i, 2-s?tH 

OtfUe^k l-X^-2-^V-l, 2-v J bHPtfU> J ;K 1— -TV 
yotf;v-2-^-^v- i, 2-5?t KotfU-^k i-yatf;i/-2-^ 

20 y-i, 2-5?ti«ot!U5?;i^*«**f6n*. 

Sfc, 5£ (I -2) .tefcttSR^-Xsx- (R 11 ^ MBR 4 T175M3g 

^$nT^Tfe«ku) tutu tm& (i-D ic*w-*t)©tn«©*36« 




10 



H 

(IX) 
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2h-h u^>- i --r;u) 7x;+x 6- (5-^^;i/- [i, 2, 

5 ^Otf7xn;V-4--r;i/^-^->, 6 - ( [1, 2, 4] -t+t^jy- 

;i/-3--r;p) tfU^>-3--r;i/^-+>', 6- (2-^^-2H-fh7 
5— r;i/) -t?u v>- 3— r;^^->, 4- (2-*5P;i/-2H- 
t- b7 i /-;i'- 5 —r ;v7x 6 5/*^- tf u v>- 3 -- r 

Jl^^X 2-t+V-2H- [1, 3 '] tftfU>?>-6 ' — OW**^, 

10 5- (2-^y-^it\/U> ? y>-3— eu5>>-2--r;M-*^ 

^MCl^^OffJl^litlTH ffl!B5£ (i-i) r 

ssnsft^, a (1 - 1 1) 



a (I -11) t©R n (t£R 1 1 tt, 1 75H 3 ©MtSR 4 Tffi#|£tlTtrvr 

<fcvo ti, mibs; (1-1) ^oR^^n^a/^wens. 
a; (i -11) +©x B1 tbTtt, -o-xtt-s-«i<, -o-ifi 

20 

5£ (I - 1 1) tOX^tfXaH ^ft^ttfSStbT, ■**« : 3FXtta6#R 
5£ (I -11) tfettSR^-Xs!- (MR X1 «> 175S3©MI5R 4 TE 




(Ml) 



15 
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h^/7i;^X 2-7t^7i;+i>, 3-7-fe^;W7x/*">, 2- 
jbJWIt-f JV7x/^>, 3 -^W^-O^xy**^, 7i/^X 2-5/ 
■ 7/-6-7;^P7x/^r'X 2-^Wx; + y, 3-^fJl/7x; + 
5 2-7M07x;^X 3-7MD7x;^^ 2, 3 -i^loTD 

7x7^X 2, 4-^7Mn7x;^y, 2, 5-^7MD7x/^>, 

2, 6-^7Ji/tD7x;^y, tfu s Jy- 2 — f;w^-x tfU>?>-3- 

10 ^7x/+y, 2-^b=^y7x;^y, 2-7tf;i/7xy+y > 2-* 
)Vn^ )Vyx.J^. 7x7^X 2-y7/-6-7M07xy+y, 
2-^Wxy^y, 2-7MD7x;+y, 2, 3-y7JVtn7xy 
2, 6-^7MD7x/+y, t£U 3?>- 3 — fJM'+S', 2-*b 
^'>kTU^>- 3 -'T/M**^ 2 -y7Mn^ h^Sxlf U5»- 3 — 1)1 

15 **->4fr&*$3Ff;Ua. 

*»wt^*^«i©ffsbViji8«itbT^ nz\z* mtt (i - 

1) T&£n5fc£to#, ^ (1-12) 



20 (1-12) ^CDR 11 (^R xl te, 175S3©MI2R 4 T?Sil$nWT'fe 

MfB^: (i-i) toR^fcrattoafeWif&tt*. 

5S (1-12) +©X 51 £UT«, -0-Xtt-S-«b<« -O-ifi 

s (i-i2) tox 1 wx 3 (i ^-n^n^SLUT, 
25 x^^Xg^t, mm&?-v$>z®&i>w%.v^. 




q 



a-12) 
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i (1-12) 4>CDR ll -X 51 - (feR 11 ^ 17iS3©MIBR 4 Ta^$ 
X 3-*MHJV7x/^^ 4-^;W\* : E-f^7xy^i/, 2-5/7/ 

^J^-Jk7i/+'>, 3-^^>7M-;V7x7+y, 4-*?>Z)l* 
-Jl/7x/^'X 2- (If Dl)5?>- 1 -7i7^X 3- 

io tru> ? >-4— r;p^x b-^^wm^^i;^^ 3-* 
5 ; ;P)!j;i/;w;P7xy^v', 4-^^M^Ji/7x;+>' 1 2-5?* 
^w;ww;V7xy+x 3-5^5^#;w\^-r;i/7xy**5<\ 4-v 5 
^fjWM ; e-f;V7xy^x 2- (;r*u-s?7v^-;i'-3--r;w 7x; 
^x 2-^h^>*M^;V7x;^i/> 3-^K^M-;P7x;^ 

15 X 4-^h+e/*Jl/^7x/+X 2-T-fe^7xy + ->> 3-7-fe 
Wx/^X 4-7t^V7xy^X 2-Ih^JV»7x/^ 
X 3-Ih+^M-Jl/7x/^X 4-Xh*5'#;i/fcJK7x/3r5/, 
2-N-hh , D^i/75^;-7x^X 3 -N-kHD*">75^- 
7x/^>, 4-N-kHD^>75^-7x;^X 

20 Jl/-7x;^X 3-th'n4^^-7x;^. 4-tKP^f 
;i/-7x;^rX 2- (2H-fh7y-iV- 5 — ()V) 7i/^X 3- 
(2H-rh7^-5- OW 7x/^-X 4- (2H-rb7 , /-Jl/- 

5— r;i/) 7x;^-x 2-->7y-tru^>-3-'r;p^4 i x 4-5/7 
/-tfU5^>- 3 ;i/^>/> 2 -*;wt*-f ;w-t!U^>-3-- r;K 

25 2-> ? 7;i/^o^ h^5/-tfU5?>-3— r;p^5/, 4-*;w^-i';p-t! 
'Jy>-3-fJk 2- (5-:**7-4, [1, 2, 4] * 

*u-5?77-;i/- 3— r;w 7x;^x 3- ( 5-^*7-4, 

P- [1. 2, 4] tW7y-;V-3-^;P) 7xy+y, 4- (5-3- 
^7-4, 5-vtFP- [1, 2, 4] tWy7y-^-3-fJV) 7x 
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4-*;w\*^;P7xy^^ 2-^777x;^x 4->>7;7x; 

^7x;+->, 4-^^>7>MrjV7x;+y, t?U^>-2— f;p^# 

X 4-y7;-t!'Jy>-3-^W^ 2 -*;Wt*-f tf U S?>- 
/-tfU> ? >- 3 — Ot^X 4-y77-t!U^>- 3—01/**$/, 

5 - # ;u a'^e -f 1! U P > - 3 — ( 4 - # ;w\^>f ;i/ - tf y s? 

>-3 — OVtt*/. 2 -^fM^/t^ ^7x7+^^ 4-^^;l/ 

#;i/A^;i/7x /*$/** v\ i-v^M^n^^y^j^y^^ 

A-P^M)Vn^ ;P7x7^ry, 2- (^-+i^v J T > /-;P- 3 — f ;W 

7x/+y, 2-7W7x;^X. 4-7t^7x;^y, 2-Xh* 
y*J^-Jk7x;+y 4-Ih^y*M-Jl/7x;^y, 2-N-fcK 
n*$/75$V-:7x/*5^ 4-N-kFn + y7$y;-7x;^y, 
2-kHn^'>^^JP-7xy^'>, 4-tHD+y^^-7xy^y, 
2-V7)VitU* h + ^-try $?>-3 --fJl/**$/, 2- (2H-rh7 

5 ->r;w 7x;^x 4- (2H-f h^v*-;w- 5— r;w 71 

/*$/, 2- (5-t+V-4, .5-?tHP- [1, 2, 4] "Wy7 
— — 3 — f;W 7x;+y 4- (5-#*7-4, 5-ytFn- [1, 
2, 4] tW7y-Jl/-3-^;i/) 7x/ + y, 2-/tcMJV7x7^y, 

4-jj>;i/5;V7x/^ri/^w*L<, 2-*;w\ ,; t-r;W7x/^r'>, 2—> 

7;7x7+y, 2-^h^y7x7+y, 2 -^^>^;l/3j>~;|/7xy *->, 

try i?y- 3 — r;^*^, 2-y7Mn / s*$/-try $*>-3— 
^5>> 2-^^;i/^;i,;t ; E-i > ;i/7-cy^->, 2-^^jtj;ww;i/7xy 
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-ji/7i;^-x 2-7W;i/7i;^>, 2-xh^^M-jV7i/^ 

*>, 2-N-fcKD*>'75> J /-7x/^X 2—>7/-HU^>-3- 
" -fJV;T*>\ 2 - y7MD^ h*~>-t?Uv>- 3— OM^X 2-#;P 
5 A* ; E-r;U-krU^>-3— -OM**^ 2-kl<o^^-7i7^X 
2- (2H-fh7 , ;-JV-5 — f;lO 7i;^>, 2 -^^;i/^-D^ 
S/-t?U^>- 3--r;i/^'X 2- (5-^V-4, [1, 
2, 4] W^7y-JV-3-^JV) 7i7^X 2-*;H=;i/7x/*i' 

io 0g*.»& r 1x -x 51 -©^^ 3-*;w\*^jV7iy+">, 4-#;w\* 

^E-Ol^x/^X 3-'>7/7iy^y> 4-y7;7x;+y < 3-^h 

^>7xy^x 4-* h^>:7x/^x 3- (tf p u v>- 1 -#;i/#x 
-7xy^s>> 4- (bfou^>- 1 -7x/^x 3- 
^^>xjv»7x;^>, 4-^^>x;i/^r:;V7xy^^, tfu> ? >- 

15 2-^xMrV, fcf>>7>- 3— -OM^X tfu^>-4-^;i/^->, 
2 -^7jVtD^h^y-lfJ^>-3 — OM"*^ 3 -pWWW^-T 

;i/7xy^sy, 4-^^;w*;wt ; &-r;i'7xy4 i '>, s-^TV-tfu 

;i/-tfU> ? >- 3 -- OM-*>\ 4 -A^A^-f^-k'U v>- 3 -*OM-* 

20 ->> 3-^^^^;WN^-r;i/7xy^r->, 4-^fWJWt ; &'f;V7x; 

*>\ 4- (tW7y-^-3-fJW 7x^y, 3-*h*->#;i/# 

-;i/7x;^y, 4-*b*z/%fr-$~)i7 3:;*i', s-r±^)vy^y^ 

X 4 -Til^l^x 3 -x h*sy#;k#-;P7x/^x 4-Xh 
^y^M-^x^y, 3-N-hFD+y7$^7-7i;+y, 4- 
25 N-tFD^y7$^;-7x;+y, 3-t HD^^-7x;^y, 
4-tFD+y^-7x7^y, 3- ( 2 H-x h 5 7*— JW- 5 — f JP) 
■7x;^y, 4- (2H-rb7 , ;-Jl/-5-^JW 7x7^y> 3- (5- 
^-^rV-4, 5-S?kHn- [1, 2, 4] tWT^- 3-f Jl/) 
7x;+y, 4- (5-^7-4, [1, 2, 4] ^U"^ 
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77-ji/-3--fjw 7i;^x 3-M5;P7i;^x 4-3ft;v$;i, 

4-^h^^7x7^X 4-^^>»-Jk7i^y, tf'Jv>- 

3--1 )i>**z/, 4-^f;V)!j;w\* ; E'fjV7x;^^ 4-vpWk*7;u/\* ; E 

5 -YJl/7x7^X 4- (**'!H?7»/-;l'-3-«'f;W 7x; + 'X 4-*h 

;l/7x/^^ 4-N-hFD^>75^/-7x7^X 4-tHD^>/ 
^-7x7^>, 4-1/7 S-\£Vi?>- 3—1 JVttzs* 2-V7)V*U 
* h * 1/ - 1! U 5? > - 3 - -< 4 - * ;wt t >f ;w - t? U 9 J > - 3 - -f 

10 **5/, 4- (2H-fh77-^-5-^W 7i/+^ 4- (5-^ 
V-4, 5-i?bFP- [1, 2, 4] ^^it> f 7\/-;i/-3--r;i/) 7x7 

3t (1-0) ^^tlSMT^ot, R 1 ©— 17SS3©R 4 T«j& 

17iS3©R 4 TS&£nWT*>£ 

20 R«mili^6^S^J;DM^$n^AxD^^l^S4^rUTViT i b«i; 

vi 5 7is 7 M©^*«*iS-e*s#&^#vf ens. 

ft 5 7!?S 7 M©^g^m^ t UTtt, 5 * b < « 6 M©#^^#^^ 

sua* 5 7iM 7 ji©^a*itifr«tt*iitT»s*&*^tf ens. 

25 7U;k fi^jK K7*/u;k -tv u;w -iv^vvm -r^yv 
u;k rt*i^/u;k ^ryu;k HJ7\/u;k ^u-^yyujK 

5 71S7Jl©^a*ISteJK«*ati:bTtt, JMfclftfcte, «*tok 7f?'7 



WO 2005/063738 PCT/JP2004/019843 

62 

-jk tfPU^n;K twjsv, tMu^-JK tw^;k tr^s*^ 
tMU/> ^t^jHsUA *tt^7y^> .-f5^/u^-;k tf^v 

a£ (1-0) TgStlSft^T^oT, R 1 (D—Jjffi* 175M3<DR 4 T«m 
10 (lfcM*##£tt**f*; 175S3©R 4 T«&£nT^Tfc«£ 

l> 5 Xt* 6 lO^S*Si^7?»5i^lf6nS. 

j£ (1-0) T^^tl^MT^oT, R 1 ©-^, 17!>M3©R 4 Tm^ 
20 $nxviTt>J:Vi7xn;i/Tf»S3&^ i&W*, g*®^ «HSir?Rtf»*IiC 

*#*&** (KM*******!*, 17^S3©R 4 Tmm$nTV^Tfe c k 
W fro, R^fl&^fr, «M£«$T3 y vr PlH^t b~T, 4>&< 

tfeMiiB^iotfu fro, iOArngfttT, s*®^, mnm? 

25 R«mM^e.^§«0®^$n^'\xP^^17iS2^bT^T ! bJ; 
^5 75 S7H©M*I&J»»*** (RM*I&I&«***f** 175M30R 4 
T?lft*tlT^T't>«!:<, *rt 1XJ* 2 #LTV>Tfe<k 

^ (i-o) •wsnsrt^fc©^, ffttw^itbt}! £#wk: 
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ft, MZ\t, 5- (4-*?>z)V*~)V-7ai;*z/) -2-tf?^>-2 

5- (2-*JWt^Jl/-7x;^J/) - 2 -tf US?>- 2 --f;i/- 6 - 

( 6 - ^ ^ >x - tf u > - 3 — f -» - 1 h - ^ >X^f $ it 

5- (2-*jw\ ,; e-fji/-7i; + -» - 2-if7^>-2-^f;p-6- 
(6-^^>^;p^-;i/-ifu>?>-3-<;i/^^) - iH-^>X-f 

5- (2-7Mo-7i;^» -2-tfU^>-2— T;W-6- (6-* 

^>x;i/*-;i/- try s»- 3 —r;k**:» - 1 H-^>x-f 5^/-;k 

5- (2 - y7MD^ h*y-tf'Jy>- 3 -f;W» -6- (6-* 

tf u 3 — r - 2 - tf <j 2 — r;P- 1 

5- (2-y7MD^ h*->-tfUi?>-3 — -6- (6-* 

* >x;i^x;i/- tf u 3 — r;kt^» - 2 - tf^^>- 2 — 1* 1 

5- (2-P7)V*U* h^^-hfUv>-3— f;kt^» -6- (6-* 

^>x;^-;i/-ifu^>-3— r;i/^^» -2- (1-^-iH-t! 
^ y -3 — r;io - 1 h - ^ >x-r 5 y 

5- (2-y7;-7x;+y) - 2 - fcfU 2 -- f JW- 6 - (6-X^ 

t!u s»- 3 — f ;i^*>o - 1 h-^>x^ s^/-;k 

5- (2-7MD-7i/^y) - 2 - tf U 5»- 2 — 1 )V- 6 - (6-X 

5- (2-7MD-7i;^» -2- (lH-tf77-;P-3— f;w - 

6- (6-x^>x;i/7iNx;i,-hfUv>-3— r;w^» -lH-^ox-r 

5- (2, 3->?'7;wn-7i;+y) -2- (1 lH-tf^ 
— ov) -6- (6 -x^>7.;i/^x;i/-eu^>-3— r;^^ 
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5- (2, 4-i?7;WD-7x;^v') — 2-tf^v ? >-2--T;i^-6- 

5- (2, 5-^7J^D-7x;^» -2-tfU> J >-2— f;i/-6- 

5 (6-x^>x;i/*^;i/-t!U^>-3— r;i/^-» -lH-^x-ra^ 

5- (2, 6-i?7MD-7xy + '» -2-{f^v>-2 — ()V-G- 
( 6 -X* >X;V*x;|/- H'Jy>-3 - 1 H-^>X-f 5 ? 

10 5- (2, 6-y7;i/tU-7xy + i/) -2- (1 -^fJV- lH-t!5 

V-)V-3—ov) -6- (6-x^>x;i/*x;i/-tru> ? >-3--f;^^ 

5- (2r-7^tnbrU^>-3-' f;^^r'» -6- (6-X^>X;i/7Kx 

;nf u 5?>- 3 — r - 2 - tf u $»- 2 — r )v- i H-^>x-r ^ 

15 

5- (2-7;i/^Dtf»J^>-3— -6- (6-X*>7Jl/*X 
JHf U^>-3— fjl/^v') -2-hf7> ? >-2— T;V- 

5- .(2-^DDt!Uv ? >-3— -6- (6-X^>x;i/*x;i/ 
20 fcTU^>-3-' f;i/^^» -2-h°'Jy>-2-^V-lH-^>X'f S.? 

5- (2-:J7PPt!U> J >-3-<;^^S» - 6 - (6-x^>xj^x;i. 

25 5- n-^yj t?u> 5 >- 3--f;M-=¥:» -6- (6-x^>7.;^x;i/ 

E'J 3 — Olttz/) - 2 - tru v>- 2 — ov- 1 H-^>X-f 5^ 



PCT/JP2004/019843 

4)Vtt 9 s) -6- (6-X 
2-tf U 2 — OV- 1 

4)Vtt s s) - 6- (6-X 

-f;k***» -6- (4-x 

-f;kf*vO -6- (4-X 

trus?>-2— 

( 6 - ^ ^ >x ;k*x;p - if u 5? > - 3 -- r ;kt-3f -» - 1 h - ^ >x-r s y 
is v*-;k 

5 - (2-MA'H^-7x;^y) - 2 - fcf U 2 — ill- 6 - 

( 6 - x* >*;kfrx;V- tf U i»- 3 — < ;k**~» - 1 H - ^ >X-f 5 ^ 
V*-;k 

5-.(2-7Mo-6->7;-7i;^» -2-truv>-2— r;p- 
20 6- (6-x^>x;i/^x;w-tfU v>'-3— r;i/^~» - iH-^>X-r 

5- (2 - 7MD - 6 - AJl/A^Jk-7xy^^) -2-tf'J> ? >-2- 

-f ;i/-6- (6-x^>x^x;i/-tfU>?>-3— r;u^>-) -ih-^ 
>x-r =-^v*-;k 

25 5- (2-7;^p-6-*;w^-r;i/-7xy^r"» -2-tf^v>-2- 

-r;u-6- (4-i^>x;^^-7x/^» -ih-^>x^ s^v- 
;k 
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5- (2-v>7;k*D* h3r->-fcfU^>-3- 

h-^>x-T5^/-;k 

5- (2-> J 7;^D^h+>'-tfU^>-3- 

5 ^>x;i/*x;p-t°u> ? >'-3— r;i/^-» - 
H-^>X-fs^A-;k 
5- (2-vyMu*Y*s/-w)v>-z- 

^>XW-;V-7x;+'» -2-H'Jy>- 

10 5- (2-^7;^P^h^^-t!U^>-3- 
^>7M^-7x7^y) -2-fcf5^>- 

^/-;k 

5- (2, 6-^7MO-7x/+y) -2- 
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5- (2-7MD-6-^7/-7x/^» - 2 — tf ^e^>— 2 — 

5- (2-y)v*n-6- -7i;^» -2- 

5- (2-^7MD/h + i/lf'Jy>-3-'fW^» -6- (3-?U 

D-4-^^>^-jk7i;^» -2-\i^^y-2—()V-in- 

10 4- (2-7;i/tD-7i;^'» -2- (tf U5»- 2 --010 -6- 

( 4 - * * >tjMnx;i/- 7iy+y) - 1 h -^>X-f 5 ^/-;h 
4- (2, 6-i?7J^O-7x;^» -6- (6-^^>7.;i/*x;i/-tf 

u vy- 3 --r;w^-^'» - 2 - M^vy- 2 — -r ju— 1 H-^>x-r 

15 4- (2, 6-77Ma-7x;^» -6- (6 -**>7Jl/*X^-fc! 

4- (2, 6-^7Md-7x;^-» -6- (6-x*>x;k*x;v-t: 
us>>- 3 -<;kt^» -2-H7^>-2-r;i/-iH-^>x^ 

20 

4- (2, 6-^7Md-7x;^» -6- (6-x*>x;kfcx;v-t! 
U5?>- 3 --r;i/^-» - 2-tru^>- 2 -^jp-ih-^>xV5^ 

4- (1 -^^;P-2-^V- 1, 2-> ? bFP-t!U^>-3— 
25 ~» - 6- (4-X^>X;U*XJl,-7xy^^) -2-tfU> 5 >-2--f 

;|/-ih-^>X<5 ^ i /-;k 

4- (2, 6-^7MD-7x;^y) -6- ( 6 -X^ >X;k*XJl/- tf 
iJy>-3--fM+y) -2- ( 1 H- 3 — T ;W -lH-^_ 
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4- (2 -7J^d-7i/^» - 6- (6-x^>^;^n;i;-tfU^ 
>- 3 -- r;M-*>0 - 2 - 1!^^>- 2 — 1 n-ox-i 5^/-;k 

4- (2, 3-y7Mn-7xy^) -6- (6 -X*>7Jl/*x;i,-fc! 

5 7-;k 

4- (2, 5-'77Wn-7xy^» -6- (6 -3L?>7>)V*~)V- tf 

u^>-3— - 2-tfu^>- 2--r;i/- iH-^>x-fs^ 

4- (2-i/7;-6-7^Q-7i;^» -6- (6-X^>7JV*n 

io ;w-tfU> ? >-3-'f;i/^-» -2-tr^> ? >-2— ov-iH-tyx* 

4- (2-^7/-6-7Mn-7x7^» -6- (6-*#>X)V#— 

;p-tru^>-3 — r;^^^) -2-tfu> ? >-2 — ov- ih-^>x-< 

15 4- (2-S/7;-6-7;WD-7x;*;» -6- (6-*^>X;V*X 
;U-h°'J 5»- 3 —f - 2 -\Z5V>- 2 — f Jl/- 1 H-^>X-T 

1- (2- (6- (5-^P ; 6-if'J> f >-2— -2-tfU^ 

>-2-^f;i/-3H-^>X<5^;-il'-5-' r;W -tfnu^>-i— r 
20 )V) -x^/x 

1- (2- (6- (6-^^>x;v*^;i/-eu> ? >-3-^;^^-» - 

2- tfUv J >-2-^;p-3H-^>x<5^/-;i/-5— r;w -tfoue? 

1- (2- (6- (4-kHD^^-7x;^» -2-HU^>- 

25 2 --Hi/- 3H-^>x-f 5--f ;p) -t!DU> ? >- i --r 

1- (2- (6- (4-^^>7Jl/»-7x;^'» -2-.fcTUS»- 
2 )V- 3 H-^>X-T 5 --f;P) -KDU5?>-1H 

)V) -x*/>. 
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2- (6- (4-^^>^*zJh7i;^» -2-tfUv>-2-< 
J I/- 3 H-^>X-f 5 5 — o» - tfO'J^>- 1 -fc^afcHJ-S 

2-kFD^>-l- (2- (6- (4-^^>m^-l-7x7 + 

5 -2-tfu^>-2— r;w-3H-^>x-rs^y-;p-5— r;w -tr 

D'Jy>-l-^jV) -X*/>, 

1- (2- (6- (6 -x*>*;p*n;i/-.t:u$>>- 3 — r - 

2 - tr u 2 -< 3 h -^>x-r 5 5 — r - en y s> 

10 1- (2- (6-'(4-^^>7W-JI/-7i; + >') -2-tf^>- 

2 -f;v-3H-^>x^s^;-;i/ - 5 --r;i/) -tfny >>>- i 
;W -x*y>, 

2- yji-tn- i - (2- (6- (4-^^>x;v^x;i/-^a:y^v) - 

2-tr»J^>-2-' f;i/-3H-^>X-f 5^/-;i/-5— ov) -tfnUv 
15 ^-1—fJI/) -x^/>, 

5- (6- (l-7-fe5 1 ;i'-tfPU> ? >-2— -2 -t:u v>-2-< 
;p-iH-^>X-r$yy~;i^-5— f;M-*3/) -fcfU^>-2-*;^x 

l-.(2- (6- (4-^^>XM^-7i/^y) -2-kf'J$?>- 

20 2 --r;w- 3H-^>X-f s^i/-^- 5 — r^) -fcrny$>>- i --f 
;w -2-^^;P7$y-x^/x 

1- (2- (6- (4-^^>^»-7i;*-» -2- (1H-If7 

1— r;io -x^y>, 

25 1- (4-7 Mn- 2- (6- (4-^^>XM-Jl/-7iy=lry) - 

2- t!Uv?>-2 — T^- 3 H-^>xW 5 M-JV- 5-^)1) — fcf n u $? 

>-i— 

N- (5- (6- (l-7t^-lfDiJy>-2-'fJl/) -2-tfU>>>- 
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l- (2- (2- (5-^D^e-tru^>-2-<;W -6- (4-*^>x 

5 N— (2- (2- (6- (4-^^>7Mrjl/-7i;^» -2-fcTUS? 

>- 2 — f 3 H-^>xV5^/-;v- 5 - tfn u^>- l 
6- (1 -T-k^tfD us?>- 2— f;w -5- (4- (*h*<>*3^) 

7x;^» - 2 -bf y s»- 2 — 1 H-^>xv$^v-;i/ • -h y 
io 7;^nwgyg, 

1- (4- ( (6- (i-T-fe^;nfnu^>-2— r;w -2-tf>J^>- 

2— r^-iH-^>x-f5^i/-;p-5— 7x-ju) try$? 

>-2 (1H) 

6- (l-Tir^;HfP>J^>-2— T;P) -5- ( (6- (5-*3^- 

15 [i, 2, 4] -^u-^ri/-^- 3 try$>>-3— r;w 

~>) - 2 - M U 5?>- 2 — Ob- 1 H-^>X< 

(2- (2- (5- ((2' -7Mnk'7i-Jl/-4- OW - 
2 2 ->()V- 1 H-^>X-f 5 6 — f ;W HD'Jy 

20 6 - (l-7t^HfDiJ^>-2-fM -5- ( (6- ( [1, 2, 

4] -tW7y-;i/-3-fjw fcru$?>-3—r;w - 2 -tf 
y > - 2 — -r )v- 1 h - ^ >x-i 5 

6- (l-T-fe^;HfD'Jv>-2-^;W -5- (4- (2-*>;U-2H 
-fh7V*-jP-5— fJl/) 7iy^y) -2-tr^i?>-2— (JI/-1H- 

25 ^>xV5^/-;k 

5- (l-7±^)l-3-7)V3ru¥uVi?>-2-'()V) -6- (4- 

7x;^y) - 2 - tf u v>- 2 1 H-^>x^r 5 

6- (l-T-b^UfDU S?>-2— -T;W -5- ( (6- (2-^5^-2 
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- 2 — i )V~ i h - ^ yx-i =• ^V-;k 

6- (i-7-tr^JPh°DU> ? >-2-'f;W - 5- (4- (2-pWI,-2H 
-rh^y-Jl'-S-fJW 7x;+y) — 2 — fc?U i?>— 2 — -f 1 H — 

5 ^>X-f s^y-Jk 

5- (i-7-fe^;p-5-^^;i/trou^>-2--r;w -6- (4- 

>X;^~;i/) 7i/^>) -2-t°U^>-2— 1H-^>XV5^ 

6- (1 -7-k^;i/tfDU^>- 2-' f;w - 5- ( (6- (2-*3\>P-2 

io H-fh7^- 5— r;w r;u) *-^» -2-tr^> ? > 

- 2 -< r ;v- 1 H-^>x-r $ w-n>* 

6- (i -7-k^;i/tfau> ? >- 2— r;i/) - 5- (6-- h*s<*3\>nf 
■u$?>-3-^;w - 2 -tf'J v>- 2 -f iH-^>x-r^ 

»/-;k 

15 2- (2- (5- (4- ( 2 - ^ 2 H - r h 7 7"JK 5 -f ;W 7i 

- 2 - hu s»- 2 — r;i/- iH-^>x-f 6 -OVi 

kfpu^>-i— r;W -2-^vx^;-;k 

2- (5- (4- (2-/f;V-2H-fb7^-5-^JW 7x/^> 

) -2-tfu^>-2— iH-^>x-<5y % /-;p-6- hdu 

20 S?>- 1 b\ 

5'- ((6- (i-r*fe^;nfDU^>-2-' r;w -2-tfu^>-2- 
-f;w-iH-^>x-f^^/-;w-5— r;vo **^) -2H-i, 2 • -tf 

tfU> ? >-2-^>> 

3- (4- ( (6- (l-7-fe^Jl/t!PU> ? >-2— f;W -2-fcfU> ? >- 
25 2— f;P-lH-^>Xf5^/-;W-5— 7i^JW -1, 

3 -^-y-i/u yy- 2 

6- (l-7-fe^;HfDUS?>-2-' (M -5- ( (6-^^;Vk!U^>- 

3— f;W -2-tfUv>-2— f;i/-iH-^>x-T5^/-;k 
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6- 9 J>-2-' i)V) -5- ( (6-«5>>-2-~ <f 

;nfu^>7 3— r;w -2-eu> ? >-2— r;i/-iH-^>x-r 
6- u -7^3^-3 -7;k*oeoy$?>- 2 -5- ( (2 ' - 

5 7^0^7x^-4-^^) **zs) -2 -tfU> ? >- H- 

^>x-r^\/-;k 

3- (4- ( (6- (i-y-fe^;i/tfau^>-2— fJW -2-t?^>>>- 

2— r;i/-iH-^>x-<$^y-^-5— r;w 7i-jw -i, 

io 6- (i-7-fe^;nfoU> ? >-2— f;w -2-tf^>?>-2— f;i/-5- 
( (6-tf^^>-2— r;i/tf' j^>-3— - ih-^>x-t 

6- (1 -7ir^HDU> 5 >-2 --f - 5- ( (6- (5-*?)l- 
[i, 2, 4] -W^7y-Jl/-3-fJW tf>J^>-3 — Ol/) ^ 
15 -2-fcf5>>>-2— <;i/-lH-^>X^;?V-;k 

1- (4- ( (6- (l-7-k^HDU> > >-2— -2-tf^> ? >- 

6- (i-7-fe5 1 ;nfou> ? >-2--r;i/) -5- (4- (5-pWi/- ci, 

20 2 , 4] -*%fr5>7y-;P-3--f;W 7j;^) -2-t?^>-2- 

ih-^>xV s^/-;k 

6- (l-7-fe3^-5-*3^tfnU> J >-2--rjl/) -5- (4-^^> 

x;i/*x;p- 7 - 2 - tf y v>- 2 — r 1 H-^>x-r 5 ^ 
y*-;k 

25 N-*^;P-2- (2- (5- (4- (2-^^-2.H-fh7^V- 

5- -r;w 7i;+-» -2-tf'j> J >-2--r;i/-iH-^>x<5^/- 

6- (i-7-fe5 L ;i/-5-^^;nfoUv ? >-2—r;i') -5- ( (6- 

Y*rzs*^M tfU> 5 >- 3--T;i/) -2-kf^>'>-2--l';P- 1 
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1- (1- (6- (4-^^>XM-JH7i/=l ; >') -2-lfUS?>- 

2- <;v-3H-^>x<5^/-;v- 5 --ow -if n u 2 ->r 
5 1- (1- (6- (6-^^>x;V*n;i/-tfU^>-3--f;i/^s» - 

2 — tf U S>>- 2 — nV- 3 H-^>X-f 5 #V-)V- 5 — f ;W - tf D U 

>-2— f;w -x^/x 

1- (1- (6- (6 -x^>7.;p*x;i/-if u^>-3--f - 

2 - If 7^>- 2 - 3 H-^>X-1 , 5^/-JH 5— ()V) -fc!nU5> 

10 >-2— r;» -x^y>^b<ii 

1- (1- (6- (6 -x^>x;^xjw-tf u5^>-3— r;^*5/) - 

2 - tf 95>>- 2 -- f JU- 3 H-^>X-T 5 ?*/-)V- 5 - 4 

15 *^Bj^^ir^2-AT-P7U-;i/tt^>XV5^/-;^S#:«, n 

25 B&ll£bT^rfflT?*S. 

^m\Z^it^mt, <i >7s U >fe#ffi«S^ ( I DDM, insul i 
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ndependent diabetes me 1 1 i tus) H >X U > 
(N I DDM, non-insulin dependent 
diabetes mellitus) ©^SO^-f "JV&MMfchMfa*! 

5 S&, 'f>7'J>ft#tt»R*! (IDDM, insulin depend 
ent diabetes mellitus) HGMM >X U >ftm 

into * £ £ 1 J; D fS3fefc:M fcjfc A5&^t& 3 6 n w « . 

io fiusirett, +^3&jftL«waio«T*^'r* - t*^tBT?*ofc 1 1 mwm 

♦JMIfcfltea (1-0) 



[5fc«, #SB#ttWSJt«fc|^D] -^Snsfll^ttlt 0«J;L«> £TF©#& 
20 fcJ;D«3frS2:t*5T?#S. 




(1-0) 
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Y / X W NH 2 R 1 -X 5 H y /Xi ^ NH2 R 1 -X 5 H 

L 2 Ml L 2 (R 2 )q 

(1) w 

X 1 NH 2 X, NH 2 

R 1 -Xs X4 V)q 02 R^^WS 

(3) (4) 



NH 2 



OHC- 



Y / A i^/ ,Nn 2 (1-0) 

R^Xs 2 ^ T Xg4 

X3/ _ 

(R 2 )q HOOC-)( N A^j-(R3) m h+ 



(4) 



(6) ™ 

— - - a-o) 



185-1 X@5-2 

(XS1) #X@te, i&ScD^ST, fb^tl (1) •tR 1 -X B HT?«*n«ft: 

&m.(a) t^Km^itT, k&m (2) s$es-rs^T&«. 

#Xgfcfc^T/li^&nS*t£* (1) tbtlt fltfU& 3, 5-5>7* 
tn-2-~hD7-U>, 3, 5-^DD-2-Zhn7£'JX 3, 
5 -^D^E- 2 -~ h D7-U X 4 -^D^e- 5 -7)l*U- 2 -~hu 
7~U>, 4, 5 - y7Mn - 2 --hD7-'J >Wf 

j^e>nsft-&#i (a) ©stt, fflVi6nsiT5'&'»R^»j*oa«, torn 
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fc<kDftfcS#, aUTO. 175I2 0Si> *f£L<«0. 57555ii*T& 

So 

ffi^BWIltbTd *Xgfc*HT, (1) £R 5 -X 5 H<h© 

*U^A, U>»*U^A, BfflfcfrUtfA, t e r t-^^-K 

hux^75>«*m6w&n*. r s -x 5 h^ i 2 mr^xom 

D#KIB£«*nfcV^ M&mz\t, tfU^X hMX fh5t 

HD7^>, 1, 4-S?**U->, N, N-i7/fMM75 h\ N, N- 

*Xgfc:fefrSEJfciI&fck SI*0^75M2 5 0g£, »*U<ttOft75Sl 
5 OgT&S. 

*X8IC*it*KJSI9IIBtt, 9*0. 1»|IB755 7 2*|HK #*b<tt0. 
(Xg2) #Xgfct i£S©#£T, H6IBXSlT#6>n^b^ (2) tm 

mxm tm-ximtezik-et® (a) t^is$-&T, (3) £g»j§ 

£ £fc«fc Off 5 C t*S7?*S. 
<Xg3) *Xg«, «HEl82T#6nfcft;^ (3) ©-hPSSjgTcb 
T, (4) fe«fi*r**feT*«. 
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5 ©ig^OlBORjg^fc:,!: (3) laill^bTMl 

io s^a^R^Rjsi^KttWKiisBje^n^vsj&t, - 1 075M1 0 o-cggg, # 
cioj;e>^UT#e>ns^ti (4) a 
<x@4) saiax@3T#enfcft'&« (4) (5) 

fccfc Vf £ mtfcfo ft, $Mmm<D%& '>>ir5/7,, 2 0 0 0 

^ ^iot, 1 3 8 0- 1 3 9 oh, §0 , •zft\zmvttmx\tzn*>t 

t!7^>*M+WTk> , > 1 H — \Zy*/—)V— 3 -*M*t7Jl'Tl: 

jin&n*fl;£« (5) aso. i75Mioo^a, $f^b<«o. 1 

25 75S3^MT&£o 
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(IH5-1) *Xm*. MfBX©3T#6nfc^^ (4) £{b&m (6) 

io *isk:*mt5 Hsjtstt, (6) Ti$n§*M>fx(i-e©M 

(4) *fflViTfft>ns. 

ft. £?i;l/<te0. 17}M3S«T&5. 

it&m (6) (D tKm&mmm tun snxx 

15 xJK »&75 K£*#tf*E£#T!#, En&fc*m.fcfBIK&HW0 9 8/ 
0 5 6 4 l#^HI3«O^K:cfcoT#SJ:t*ST*«. 

h\ i-x^;i/-3- (3-y/^7$;yne;i/) #jp#smsk, 

(6) K#LT, »ftO. 175M1 0 0^*, ft£L<\t0. 175S10^» 
25 T?££o 

h7kFD77X N, N-^^fJWA75 1, 4-^^>, ^ 
h;ioc>, iSfls^ux #od*ji^ wmtrnm, l, 2-5>* 
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15 fcttftattl^WCftbT, jiHr 1 75151 0 OS*. »*b<ttl'75S5S* 
20 UVi 0 

am 5-2) *xs«, imbis 5-1 T#e.nfc«^#*atfts«ffii-* 
25 ^^iciOft;^ (i-o) ft«t-rs*ftT?*a. 

01¥ I5 7t9^ 1 7 9 3- 1 8 0 0KfcSH«$nTVi5*ft^) , 



WO 2005/063738 PCT/JP2004/019843 

79 

. K^Mtt, >I3t 0 . 1 Bf TOS 7 2 mm. U * U < tt 0 . . 5 1 2 

io . B#ra-efc3. 

#3BWfcf6£ffc;£* (I- 11) ttTO*ttfc±oTft«atS51i:«« 

15 



L-. X, ,NH 2 R11X51H , |VV NH2 R11X51H R 11 -^51^/X V NH 2 

R 11 ' 



m 



11 R 11^ x " 

(7) (8) (9) 

X&8 | 2 X89 | H 

(10) (1-11) 

C] 

(XS6) &g©#£T> (7) tfc^m (A-l) <h££ 

20 JftSiTt, <b^t/ (8) SSljg-rS^feT**. 
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m^t>nz>tt&® (A-i) (omts ffl^6n§{^»«oii, * 

<ZH&©E**#fcJ:0&fcSa*, (7) latl^bt, IfO. 175 

5I3TO. 175S20^», $F*L<«0. 5 75S5 MS**?* 

/B^5*l5ifc££bT«, *XglC*ViT, ft£t> (7) tfc&m (A- 
. 1) £©KJ&fc*V>T» (8) S»fit" S"b©T?*ntf, VVfrfcSte® 

D#fcK£$ftfcv>a?, -jw&wichu 09*^ tru^x Mkrx fh^t 

15 1, 4-^^>, N, N-^^^WA7S N, N- 

^/^;ur-khT5h\ ^^^jm^v-k i-^^;i/-2-trnu^y 

0g71S2 5 0gT&3 o 
20 *XSfc*JtSKl&l^ratt, 5I3TO. 1P#TOM7 2 H#|H, £?£L<«0. 
ll$M73r£5l$IBn?fc5. 
£©£3K:UT#&nsfc'&4& (8) &»©#*»®#Ii!, ftAtfSft 

25 (Ig 7) m.m<Dft&T, fc&M (8) tlSSBlSlTfflVifcft;^ 

(A-l) tZBLfoZlkT. 4k&M (9) *«Jfi1-**tfeT?**. 
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COS 8) #Ig«U fc^tl (9) 0-hDg&jS7C.bT, *t£«l (10)* 
C t fc«fc Off 5 21 

Z©«fc3fcbT#&nsft;^» (10) tt, ^»©4Milll«^Sl!, fllAfcT* 

io (IS 9) *iitt, {b-^ti (10) tiaffilB«©ft;-&«i (5) Xtt-ft:^* 
(6) 9, *»!flic«5fls^ft (I -11) 

do) (5) ttBiS4tn«n©^rac, nn 

15 -fb^tt (10) tit&m (6) <h<D£ffc«> WBIS 5-lRtf5 - 

n©i;5K:UT#6ns*»Wlc#*fl3'&«b (I-ll) tt, &&©#$Mi 
20 7^-«fc«to#«»8frsc:t^Tf#s. 

*mmz&z>ibGw (i-ii) aTo^feicioTfewrsjit* 8 
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R 11 X 51 H U v \ R 11 X 51 H R11 ,^1^% 

^V-N0 2 qX3 f^N0 2 qX3 f\j0 2 

R 11 

(11) (12) 03) 

Rl1 r^i^ x is "^vV^ 




1812' R 11 /XS1 X@13 R"^ 1 18 14 



(14) 05) 



R'VXsi^X! NH 2 
R 2 j-^ 

v ; qx 3 




NH 2 I H 

Rl1 /^ XS15 R11 /XS1 

(16) (1-11) 

C] 

agio) *istt> fc^fe (id tm&mnvrtk&to (a-d tss 
5 &£-frT, ft-s-ti (i 2) saet-rs^Tfes. 

#ig», taiBxg6 tmmojsm, z.n\zmvtcis&xi$z\n*>£ j %&£ 

*Ufr&t>12:Zz\£\Z&?)ft5z\£&'V%Z>o 
£©J:5fcUT#&nsfb£<» (12) ^©MWt, 

(Igl 1) #IgfcL tti&tl (12) £|&BfB*0fl;£tt (A-l) £&K 
J&$i*T> (1 3) S«jt*r-5^T»-5. 

is ji©«t5tLT#e>n^b^ (i 3) \ts 'jkXKDftwtm&wts mz.\z, 
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(Hi 2) *igfi, it^m (13) onhnS^S7cbx> ik^m (l 

4) 

*xg«, mmxmstmm<D^m, znizmvtt&xtez.nztisvkt 

5 ^o<t-5tbT#e,n^^t) (14) it, 'Amoftmrnm^ 

mmm%frx\mimm% z.tt&<, xxmiztttz. t&r%% 0 
(igi3)*ign mmxmznzntcfc&w a 4) \z-hnM%mxvx. 

\\&m (15) 

5a^-^>3X 2 0 0 1$ ^3 1t7f, 1 1 2 3-1 1 281, ^) , 

*nizmvtt&x\*zn$£%mt&m&&t>itzzLt\z&Qft5ZLt&v 

£3. ®-hn^RjS«, 0«CT, fl^ft (14) CD^rrSTS/S* 
175M100S*, $?£L<ttO. 17iM2S*T*^o 

*xm\z&\,*Tm^p>tiz>R]&mmu* Kfe\z3zm<Dte^<b<Dr$>n& # 
not.. &n*. 

KfefttiMt* iI3t0. 1I$M75S7 2«HHK ft£L<\$0. 5B#M75S1 2 

mmx&Zo 

c©«k5fcUT#&ns^«i (is) ^»o^jK»«^a, «f«iA«, 
25 mmmm* »tmm> m&it* mttm, zu^vvyyj-mz&v^. 
wm?*frx\&mmm-*> z.tu<, &xmztt?z. t«tr*s. 

(i6) £«srr*;£ScT<&s. 
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££fc«kDfr5 

mm, u&mm, mmmm, mas, mvcm. ^n-7h^7^-§i:ctof 

5 5) *I@«> ^» (16) £SMBIB*©ft;£«& (5) Xttft-&« 

(6) tSK«$itSJ:^te:«kD, (i-ll) *«8rr 

ft^ft (i6) (5) t^sj^tt, wflBx84tra«©m en 

10 fl^tl (16) «Ht£$J (6) lHnexg5-lRtf5- 

2<hH3&<D#&, einKUPCfc^XttJinet^tSfi^tJiirSCltk: 
J: 0fr5 

±iB4"b£tl (14) £ (6) t*RjS*«fc«, -hni^AU ■ 
15 &Sfc*i;T8UiiSitfcEJfc£fT -5 CifcioTfe, *&W\Z&2>ik&® ( I - 

id *mm.'T%>z.£t>m&z>o 

ik&m (14) (6) £©7*-Hfls, -bote, nhn»^ 

S75/«^©M^Rimft^&> ^n-^n, xss-i, igi3, x@ 

n©J:3fcbT#&n**»Bfc«Sft;'&tt (1-1 1) tt, &»©#*# 

7^ -*K: «fc n 
#5893fcftStt;£* (I-l 1-0) ft, fllfcfcf, KTC^CioTfei 
25 2t-T«Ct*«*C*S. 
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(24) (1-11-0) 

(xs i 6) *xg«, K&m (i 7) \z&mm*MA?%Kfo-?$>z>o #x 

5 Utz&teTmtebtiZft&to (17) ©tt^k Hn+v'OriSR p ^iA 

9 > / >-fe> / 7. (Protective Groups in Organi 
c Synthesis) , T. W. Greenf, ^2)i£, John Wi 
ley&Sonstt, 1991^*), Ztl\zmVttmX\$Z.nt> £%8k 

;k 4-* h^-^y^JUs 2- (hu^^->u;p) ih^^m 
2 - ( h ujwus'U ;w x^;k tert -^;u^^^;w>'U;k t e r 

15 fflv^en*^* (b) o*ti, ^snsfc^fcRtf^isoaa, 
©R^frtcfcos^s^ (17) lssraux, if o. mm. 
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fccko^^^ mno. i7iS2o^a, $?£L<«o. snms^m^ 
5 m^zn&i&MtvTu, *xm\z&^x, (17) tfc&m (b) 

t<D&m\z&^T, iktem (18) *m7&?z>%(Dr*&n\f, v^&3t>©£ 

ffl^T*><fcV^\ 0g*_«, ^iii/^A, mkj-hV?2±. KgtfJ'J^A, U 

K/«ITO> SI#0. 1 P^TiS 7 2B#r^TafeO, £?£L<te, 0. 5 
1 2BtP B T?r&5o 

d©«k5fcbT#6ns^« (is) 

(Igl 7) #Ig«, fc&W (1 8) iMIB^tl (A- 1) t^Km^ 

t, {t£ti (19) fc»S*r*:£8rc*s. 

t*UfrGt>"&Z>z\t\z&K)ftoZ\t&r%Z>o 
25 ^©«fcpfcUT#&ti^fl:^ (19) fck tetovfrmtHM^ 

(igl 8) #igfcJU (19) ©%T5x>PSSM7nbT, 

* (2 0) *mm? ttm-vft So 
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co^izVTnznzik&ya (20) ^o^mmm^m, mum 

5 mmt^x\mmmn-r^z.tn.<, &xmztt?zt&x*%z>o 

(xm 9) #x@«, itsm (20) \z-hum%mxvT, (2 

*xm$. total© 1 3tmm<D^m, z\n\zmvtc^mx\tz\n^t^m 

t*mfr&t)1t:Z>Z\£\z&r)ft?Z.ttfT*%Z>o 
10 z\<D£? \zLT ft*>nz>ik&M (2 1) ^©^MM^ #!;Lfe£, 

(IS2 0) *X@^ it&m (2 1) C-halSSTcUT, (2 

2) £§stfrrs;£*re&£. 
15 #ig«, MtBxgi 4tmm<Djj&, z.n\zmvrzij&x\$z\nt>£%& 

z\<D&5\z\sT%t>ftz>ik&m (22) &&©#!i*SS3#i3:, 

m. m&mm. m&<t. mums, n» ^u^vtfy^-\z^n.mmm 
-tz> pxizmmmmtz z\tu<, -aim c#t ^ £ ^t^- § » 

20 (Xg2 1) #X@teft-&tl (2 2) £ffimmWL<D4t&® (5) Xttftl^* 
(6) t&Kfo'ZltZZ.tKL&r). it&m (2 3) *S3g-rS*feT?»S. 
ft£$J (2 2) tit&m (5) KTlElS4i:ra«©^ ZLti 

\zm^r^mx\tz\n^t^mt^u^^^z\t\z^^nozit^x^^o 

(2 2) (6) £©£j£fcL MEXg5-lR^5- 

25 2tmwL<Djj&. z\n\zmvtcijmx\$z.ftZ£igmtzM^t>-&z>z\£\z 

HOJ:5K:bT#&n*^«l (2 3) fcL fl&ftS 



WO 2005/063738 



88 



PCT/JP2004/019843 



(182 2) #Xfgte, ik^m (2 3) ©hHD+^MS^tt, 

it&m (24) s«srr*#8rc*s. 

if)\r-^M> Jr-fi-y? y>ty^ (Protective Gro 
ups in Organic Synthesis), T. W. Green 
l\^2Ji£, John Wi 1 ey&Sons& 199 1^, f) , ^rtl\Z 

M0. 0 175S1 0 0 0MHL $r£b<&0. 1 1 0 ii*Tfc3o 

H©<k5fc:bT#&*l*fcfc« (2 4) &»©#!*»«#&, 
818, MfflSH, ttFnyAtti. Mfc, i^D7 htfyyj —%\zX 0 # 

(Xg2 3) #X@te, ffc^to (2 4) <hft£tl (C) ££Kf&£#<5Xg 
COS2 3-1) Xttfc£» (2 4) tft^ft (D) 
(X@2 3-2) fcd;D, *mm\zmz{k&to (I-2) S«jgfs^T?* 

(Xg 2 3-1) 

©a □ y e> n s o 

fflv^tis-fb^tj (o ©s«, ffl^e,n§{b^R^M©am> ^om 

<DKm&mz£*)gtS:Z>tf, ik&M (2 4) lSifcJtlT, MHO. ITbM 
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\z&vmtsiz>tf. (24) i^*(c^tT> mms-o. 175520^*, 
fflv^n§^stbT«, (2 4) (o t<DKmz&KT. 

4k£W (1-2) £Mii-rs 5 b©T&ftfc£> v>*>fcSfc©£JBVvrfc«fcv^ 
09*«, **^h'J^A, ^m-fev'^A, 0«W-HJ£A, ^m^u^A, 
U>»*U^A, *ft*U^ *U9A-tert-W-K HJx?=- 

io )\,7$.>mmtf*>nz>o 

vmzmMznm^ wu*. eu^x h;wx>, rh7t 

FD77X 1, 4-v^^+hX N, N-S?^^*M75 H, N, N- 

15 >$*«tjstf&ns. 

0^75^1 5 0£t?*S. 

5&W7S£5l$MT?fc5. 
20 ^CDctptCLT^StlS*^^*^* (1-2) ^»©^««f« 

(Ig2 3-2) *Igtt, MfBXgT#f»tlfe-fb^tl (2 4) tftfr* 
(D) t&RfcZTk* >&m\ZfoCT, fttt, JK««*ff5^tt<fc0*fgWfc 
25 mzik&W (1-2) £Mi£T37j&T&3. 

ft&tl (2 4) (D) <h©RJfo«, V*fo#53te»E]*JfcT!*tK 

itsunobu. O) if, Ix-* ^7* ^x^W 7^*^*5', 
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>X7t-^-ya> j-?-?.?)], 7u#>?y (The use o • 

f diethyl azodicarboxylate and trip 
heny 1 phosph ine in synthesis and tra 
nsformation of natural products)],^ 
5 y^yTs (Synthes is) , Sll#, 198 1^, pl-28) ) , ^ 

^xm\z^xm^n^T)vn-Mt^m (d) ©in it^m (24) 
m^t>tiz*7s74 >4t<£im<Dm\z. it^m (24) isit:^UT, 
fflVie,n?>TV^^©*^, ft-g-t/ (24) is»ic^lt> s^-o. 5 

73S10I3*, #£L<tel7?>M3^M-e&5o 
25 ±Bft-&«j (2 0) <h (6) tZKfoZ^fcWi, ~ haS£SAU 

t^UTS'mmtei&^ff -5 cti^oTfe, *mn\z.&z>\k&m (1-1 
1-0) ^M-rs^i^T^So 

fcis* ik&M (2 0) <Hb-£-#) (6) £©75 Kit, zhuft, -hDl^ 



WO 2005/063738 PCT/JP2004/019843 

91 

6T^/*^©M7cR^S'fbSj5&^ -en-en, xss-i, xsi'3, x@ 

^0,i;5(cL,T#e)tl§*^«§^^ (1-1 1-0) \Z, &*0<£># 

? y a -mz& r> w.nmmt% z. tw~?%%> 0 
*mw\zm%ik£>M en <do?>, x^mm^r^^it^ <r-4) 



R 1^X^NH 2 IS 2 4 R^^^H IS 2 5 

(4) ' R % (25) 9 

R^Xs-if , y — NHNH 2 — % V '\^N V ' m 

R1 -**K (R) « 

(26) (M) 

(182 4) *xsa, (4) ^e>ib^fe (25) zmmtz>i5mT*$> 

ZL<DRJ&\Z, iStti¥£T, Xmm<D-%m Indian J . 

15 Chem. Sect. B; 32 ; 2 ; 1 9 9 3 ; 2 6 2-2 6 5. ) , ^tllZ 

mvttfexizznz tftmt*m.fr&t>-&2>z.t\z&<oftD z\ 

no. i7bm5o omm. tff&h<i$o. 5Mioara^ 
fflnsns&afetLTrau 4b-£% (4) fcojRjfcfcfcwr, fb£* (25) 

20 SfijrrsfeOTi&ntf, VJ*>jftS'boSffiViT'bJ;v^ zKBMb?- 
HJ£A* TK^b^-hU^A, Mtt->^A, «^hD?A, Wfc&U^A, 
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h7kFn77X 1, 4-i?***}->. N, N-^^;WPA75 h\ N, 

10 ^©j:5^bT#c»n§^^ (25) ^o^iifi^s; * 

(Xf§2 5) *Iitt. {b-g-ife (2 5) £fflV^T, >fb^#? (2 6) §SI 

15 fB«fctf>#& (05*.fcl» Indian J. Chem. Sect. B;EN; 3 
2 ; 2; 1 9 9 3 ; 2 6 2-2 6 5. ) , ^nizmCtttikXteZtlZ tlgfe 

ffll^kH7^>- 7KfP^f0S«> S3T0. 175^1 0 0 Oii*, 
<« 17521 0 0^*T?^^o 
20 ttSfcfcW-aRJfclfrWtt, ®^17iS4 8^, £?£L<te4 75M2 4Rf 

*XSK:*^SRJSmfttt, ffi#Og7I>S£)»&©S8it2&&, #£L<fci; 

25 fe©-C*mi £jft«£fflWrfcJ;<, ffll/^n^KMi^tTH Aft 
Wfctt, 09*.fc£x*/-;k tK, h;kxx fh7tFo77>, 1, 4-S? 

v^^ivukfc^v' h\ i 2 - tf p u >^##tf e>*is. 

£0«fc5K:bTf#£ft5ft;^ (2 6) ^co^mS^S. 0!l*.fc£, 
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(Ig2 6) *X©«, ik-Sm (2 6) tfc^m (E) t*BLfo^Z>z.t 

5 #I*§££tt3£J&te, £jtRiBmtf>#& (0BA.«I nd i an J. Ch 
em. Sect. B ; EN ; 3 2 ; 2 ; 1 9 9 3 ; 2 6 2-2 6 5, ^) , 

10 froZ\t\Z&iO&ffc?Z>Z\ttfT*%Z>o 

ffli^nsfh?^ h^->7°PA°>oa«, ii^o. 17555001m #? 

i;L<&0. 57551 0 0^*T&5. 
*X@(C^^^M^B#K«, ®^17iS48P#rBl £f£b<te4755l 2B# 

h7kFD77X 1, 4-v^lfX N, N-v>^fWM75 h\ N, 

c©<t5fcUT#e>ns^Bjfc#§^ti d-4) &&0#$9tag 

25 *%mz&Z>fc&® (1-12) 
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R 11 X 5 iH La v X v NH 2 
M *4 Xg2 7 *5i X 4 Ig2 8 R 11 

m R " (28 , (29) ' 

iR2 ^y H2 ^ "(fey* 



Ig2 9 ^ X4 N ° 2 Ig3 0 R 11 "X 5 i X4 N0 2 Ig31 
R 11 

(3°) (31) 

OHC-)(A^fR 3 ) m 
(5) 

R 1 / 1- Xki> — Xi.^NH;> X@3 2 @ 12 ) 



R (n f 5lN f X l f NH2 



HOOC-/ A »i-fR 3 ) 



(32) * m H + 

(6) ^ _ 



(1-12) 



I© 3 3-1 Xg3 3-2 

C] ' 

(IS2 7) i£g©#&T> fcfrtf (2 7) tmUfcte® (A- 

i) ££hj5S$-s-t\ (2 8) £«jrts2F8n?fc*. 
io ny>^W6ft£. 

fflvs^ns^* (A-i) ©*ti, ffl^6n«^«Ro%isE0»tt, * 

©teoKJfc&ttfciDgfcsas, fb-S-tt (2 7) lSlii^bt, mno. 1 
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£.£Q&l3iZifis MO. 175520^*, $?£b<«0. 57}S5^*T& 
m^ZtlZmMtLTU, *Igfc:feV>T\ (2 7) tfti'&ft (A- 

i) t<DKj&\z&KT* K&m (2 8) *$mtz>hox$>n\z. t^fcsfc 

RK*U^A, U>H*U^A, Ifflfc&U#A» *UW-tert- 

DWfcfiue^n^v^ wx\z, trus^x hvxx ^h^t 

10 1, N, N-v^^^;i/*c;i/AT^ h\ N, N- 

M75M1 5 Oflre&S-. 

^©j:5fcbT#6ns^«i (2 8) », 'Mvftwmm&WL. &mm 

20 (IS2 8) *XSH, MfBXgT#&ftfcft;£ti (2 8) <D-bum*M7t 
UT\ ft&$> (2 9) SfijS-rs^TftS. 

#xgfc:*sv>Tm>&n5«7nRjBrau sm#t^©^^v^n§ 0 
*x@fc^viTffl^e.ns]g7nH^^bTtt, *#wfc:tt, 09 a at m 
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N-^/fjWA7s wens, 

5 

RJfcftlfflfc, SIfcO. lWf|B7557 2»M, £?3;L<te0. 5ff5MB!75S12 

d©«fc5lcLT#6ns^« (2 9) tt, £ft0£Hifll8^fE, 
M> ttjEffiB, ftttttiffi* lift, Sitft, ^avh^^7^-^(cJ;D# 

(ig2 9) suiBxeT#enfcft^ (29) ic~hos£SA 

LT, ik&M (3 0) &«jft-r<5^rtfeT?*«. 

i^SBm©7j^ (^^^tf^y^ 3 5oLn^r— > 3 > (Synthet 
15 i c Co mm unicat ion) , 2 0 0 1<f ^3 lt7t, 112 

3-1128I, m) , ^n«cfc75^xtt^ne»t^t^»^-&s 

17iS100^», 175Ml^*T*So 

25 Rj&V$m**mft0. 1B#TOM7 2mm. £F£L<te0. 5B#[ffl7iSl2 

C©«fcbT#5n*ft£* (3 0) ftft0*HMtt£fl!* flAfck 
ftNEN ttCEgft asftttai, lift, mtlft, ^D-7h^77^ft;J;0¥ 
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(if3o) mtBxuTftztatik&ta oo) tmm<t&% 

(A-l) t*Rfoi£it%>Zt\z&t){k&M (3 1) &8BS-r*^j*T*S. 

z.<D&5\zhT%p>nz>\t&® (3D ^©^siMisi¥S, wx\z. 
tmm-zfrx&mmm-z zttz<, xxmztirrctipegz. 

<Xg3 1) *Xgtt, SKIBXS3 OmZtlttit&ifa (3 1) (D'huM* 
10 StcLT, (3 2) £i^T3#*rea53o 

*Xgfc*Jt«S«tt, fflMEXg8£pafiS0#*k JltlfcJpDfc^XttC: 

t%&£*m&£it>ikz> z t \z& m ? z tan-v^z. 

zv&SKVT&btizik&to (3 2) &&0#«tt«¥Ik 

(IS3 2) #x*§«, iEig3n?#snm« (3 2) t{k;^4& 
(5) t^sii&$ii^^<h{c«fco*^Bjtc#?.{b^ti (i-2) zmttz-z 

*Xgfc:fcttSRj£», l6«BXS4tra«0^^ rni^Cfc^Xttr 
20 tUMSfet SttL^t)** II Off "5 £ 5. 

(X@3 3-1) #Xg«, MfBXS 3 n?®t>nrcik&® (3 2) tit&m 
25 (6) t*S>S$«2:i:fc«fcDI«f^#:&«jg-rS^t*Ta5S. 

*xsfc^tj-*R«tt, mmxm s-i tmm<D%&, z.tazmctt&x 

feznz f%ik£*m.fr&t>&% Zt\Z£ Oft? z fifing*. 

z<D&5 izvxnznzmtimz, ^m^mmmmst. mmmm* mbe 
wen m&<t* mtmta. natm* zu^byyj-mz&v&tmm-zfr 
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(33-2) #x@&, mmxm 33-1 m^ntzm^w^m^^zn'r 

Z.t\z£V), if%mz&Z>fc%m (1-12) *My&tZ>Jj&T:%>Z>o 

5 Zti & t t £»-&b-fr £ Z\ t \z £ i) n o Z. ttfl?%& 0 

£fc, ±M\^m (2 9) £ (6) t*Kfo^k$k, "hDS^iiAU 

xmm(\mm?tm\ *fc, ifbtxiiiftici^fi (a) 
zt\z^xh, *%w\zmz>ik%m (i -11) *mm-rz>z.t&rzz><, 

10 fete, ik&m (2 9) <h{b£-#; (6) <h©T5hMb, ^hofc, ~haS^ 

^T$ys^©M7c> fc-^ti (a) toK^msmtKm^ ^n^tu 
5-1, isi3, xm> urn ori/x^s - 1 tmm<D%m, zn\zm 
cttmxuz.nzti$&tzmfr&t>&&z\t\z£Qft5z:ttfT*z% 0 
z\0£D\zvTnt>nz*mw\z&%4k£i® a -12) rau &*D£>#«tsj 

-mz£ v Mffi srr§ z. ttf-?%%, 

%tc, &Tf(D^m\Z^xm^.T^^m (3D ^l^^iiaot^, 
(1-12) ^MjiT^Ct^^^o 
R^X H R 11 X 51 H 

(R2) hv x Y N0 2 (A-1) 1 (R2 i!f^ x Y N0 2 < A - 1 > i 

L^X^COaR 8 183 4 ^xT^R 8 IS3 5 

(33) R 11 (34) 

if * C ° 2R Ii35-1 Xn^X^NHa 

R 11 R11 

(35) (31) 

20 k*, ftewiWBtisin;] 

(ig3 4) *is«, (33) tmmt&m (a-d 
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mmxn2 i tmm<D^m. z.n\zmcttmx\zz\nt>t%mt 

z\(D^\zhx%bn^\^m (3 4) &%\(D.ftMmm&&. 
mm, Ms.mm. mmmta, m^t, sw, ^07^^77^^^ 

dS3 5) *x@tt, ih^m (34) tnmik&m (a-d tzKm-z 

i£%Z\t\z£K), tt&m (3 5) ^IM^ftt^, ■*XM\z&rtZ>%.fc 

\z. mmxms 0 tmm<Djj&. znizmvtt&xteznztig&tmE.?)- 

10 z.<D&o\zvT%t>nz>fc%m (3 5) &to<Dftfmw£Wt, nx.& 
mm. Mfcmm. mmmm, ®$k<t, nttm, zu^htf^yj-miz&QM 
Mmm-zftximmmm'tz z\tu<, xxmztt-rz ttfn%%o 

(1*13 3-1) #Xf§&, iufBX@3 5T#P,timi (3 5) <DfiT 

(o) oR e *7*;mzm&LT, K&m (3D *mm?2>ijm-?$> 

15 9, V>fc>$3£;V^#X (Curtius) m^Km^m^f e>*i&o 

jio^^fcLT#e»n§^ti (31) 'jkftKDftmmm^m* m.i*« 
20 m~tz>z\t-?flT*%z>o 

#£tlfcft-&^ (3 1) £/B^T, MIBX©3 1, 3 2, 3 3-lX«3 

3-2<Djjmttm^T, *mw\z&2>ib&y!) (1-12) ^mt^^t 
^mz^^m (1-31) ^ix.^ OT©^^j;oTfeMifr 

25 SJIt/^T^So 
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n (f]r M 

(36) 




(A-1) 


R 1, -X 5 is^ 




IS3 6 


^ T n Rp 1 V y q 


113 7 


v 'n Rp 1 


(27) 




(37) 




(38) 



R 11 -x 51 



183 8 




-N. , (R2) NH2 XS3 9 QT^f- III 4 0 
'n Rp 1 V y q MTRp 1 V ^ 



(39) 



(40) 



R 11 — X, 




R 11 -x 5 , 



-N. i (R 2 ) TE . . 




'n Rp 1 V y q 

(42) 



Vx^R 3 ) m 
N N— ^ m 



184 2 



R 11 -Xsi 



10 




R 41. Y R11— Xg, 
(F) 



184 3 




Ha 

N N 



(BR. 



H3) (1-31) 

(18.3 6) *IiU, &gRtf&J||fti!&©#£T, t&IBI3m©^#l (2 
7) tft^tt (3 6) t^KJt^^T. fc^m (3 7) *«jfi-r*^rj*7?»*« 
L\ L 2 ilTil «kOJM*Wfctt, 7»;*, Jft*, 3£* 

M (2 7) tfl^ft (3 6) tCD^Ji&fc^^T, ft<&# (3 7) 

(3 6) tLTtt,"«kO^#Wfctt, HJpWP- (tfU^>-2- 

-f;W *XX«1- ('tert-^h^>M#-;W tfD-)l/- 2 -#o> 
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(3 6) £LT> (tf U^>-2 — fJW XX^ffll^ 

»&fcH\ M;U;£, Vst)«0SS till eRjfczmy*Tft5-%m*mi*>tiz> 0 

£fc> (3 6) thX. 1 - ( t e r t - 7* h^>#;M^X )V) tf 

5 frs^i&^tfsns. 

.fflnsnsft;^ (3 6) /B^$n«fc£fcRrra«iE©8»* ^© 

10 laDI^^, if o. 171M2 0M§«, JfrSKttO. 575M5^»Tfc 

fl!V>e>n*&££LTtt, *I©(c^V^T, (2 7) (3 

6) t<DRm\Z&^T, fc&m (3 7) &«iST**>0T&n«» V»5>fcS*> 

15 7 A, RRfcUtfA, U>»*U£A* B»*JU7A, #U?A t-7*h* 
&#fc«J:DSfcStf^ ilflK). 0 175S1 OM5**-0?*l/<ttO. 0 

20 jfl^&ns&jRftMStfcbTfi, *iii^^T, (27) tit^m 

(3 6) i:©^iC^^T, rtS'&fcf (3 7) *>Gn?*nfc£ lr>*>fc 

£7 A, v^DOtf* hU7xX ;i/s|>^7-f W17^7A, ^^DD (1, 1 
25 #Igfc:feV>TJB^&nSEJ£»&«, RjSt^BCD^Vi'bOTftntf, ft 
X rb7kh'D77X N, N-^^*M75 h\ 1. 4-i?^+h 
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c©±5fcUT#6n*ft^«i (37) 'jkxw&imm&SL* mx\m 
di3 7) #xg», fb^ti (37) tmm^m (a-d 

(3 8) *«Bfi-r**ftT?«*. 

miem> m&its mmmm, mm* ?u-?\>tf7j-mz&r)mmm 

(xg3 8) #x@te, (3 8) ©^xn^saa^-'haai*** 
15 mmmr. ±mmm\zxw7th, >&mzmvTumm*m\VT, (3 
9) *«jfi*r*^T&*. 

ffi^6»n*«7cS!l0«tt, >IS0. 0 175M10S1;, 0icL<«O. 175 

fflv^nsjiTc^itbTtt, *xsk:*^t, tt&m (3 8) ^e>, 

20 (3 9) 4SIT5t)0T^nil V^fc£fc©&;8lvrfe«kVVtf, 

*xn\z&^xm^t>n%>%.fomim$. Rm\z^m(ou^h<Dn$>tiu, # 

MU^l 5 O^T^^c 
*XSfc*»j-«Kli6I^Mtt> mno. 1B#|B]72>£7 $?£b<«0. 

*XSfc*ttSSliS£E*tt, im75Sl 0 O^JE, L < tt#JE7IrS 
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2 0^ffiT&S o 

(Xg3 9) it^m (3 9) UnbDS^iALT, {kS® (4 

Z\<D&D\ZL~Ci§t 3 nZ>fc%® (4 0) tt % ^»0^»»|g#g, fll^fcTig 

fi-rs^xtt^atfiffi-r* z.ttz<, %.?m\zm c 

(x@4 0) #x@te, Yb^#i (4 0) ©^-r«-ho36*j87cLT» <fb£ 
*l (4 10 ftffifi-rs^TtfeT**. *Igfc:fe*t5EJfcH\ MIBXS3 lilWI 

cnicip Dfe^flcxii en s turn t c t «k o ff 

e0«k3fcLT#&nSfc£«, (4 1) &»0#**lll!im #J;LM 

(xs4i) #xgtt, fc&m (4D mm&m (5) ^sEiss-frx 
4t&® (42) ««ft*r**>, *v>», ft&fe (41) ttmfc&m (6) £ 

&^T«mfcKJfc\zttTz.t\z&r)ik&>®i (4 2) Sfijfi-rs^S 

^n\zmcrc^mx\tz\n^tnmt^u^^^z\tiz^Dn^z\t^i: 

4b£^ (4 1) tm&fc&to (6) SWbSit- 

zKm\ts mrnxm 3 -i^U3 3- 2 tmmo^m. ztuzmcttrnx 

CCt^fcUT^StlSft^ft (4 2) te, ^&<D#$iffl§^§^ fllAfcfift 
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d@4 2) #igw\ #snm« (42) <Dmtz>7$;&(DumM 
5 7$;mo)&mm r p * ©i^s^tt, mibxsrib«o^ («^«ynf^ 

7-<<7tf)V—77, <i y jr-%-y2 ^>-k">X (P rotective 
Groups in Organic Synthesis), T. W. Gr 
e e n^, ^2 jig, John Wi 1 ey&Sonsft, 199 1^, ^) , 

10 t§. 

^©j;5iibT#f»n?.M (43) «, &*n<z>#itii*isfim mxum 
at, m&mm. m&fc* mmmm, nttm, ^u^h^^y^-miz^mm 

(184 3) (4 3) tit&M (F) £&RfctSMZ>ZLt 

i5 \z&v)ifmmz%z>fc&m a -3) &»arr*#jan?fc*. *isfc*w-« 

7, -f > •%—-%ZLyZ? 5/>*fe5/X (Protective Groups 
in Organic Synthesis), T. W. Greenfl ^2 
It, John Wi.ley&Sonstt, 1991^, ff) , ■fcnfcUPCfcfc 

R 4 £LTfct, «kDA*Wfctt7;^;k Jk 7 

;k^kfrju/w;k 7J^M-;t^- h^W^ns, 
jBv>&n*fc#» (f) <z>fite, ffli^n^i^iiR«0ii, 

©EJfc*fM;:<kDftfcS#» (4 3) ll*£&LT, ffittO. IBS 
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x 7-feh-bU;k ^*3\>Mn;pa75 h\ ^>.ifx 7-kbx x*y- 

5 5 03n?&&. 

5^75S1 2BfP B T?&3o 
£fc, ±m&m (3 9) £ (6) <h&KJfc£i*fc^ "hDS^illAU 

i) Starrs tttf-eM. 

fcfc, fc&m (3 9) tfti^tf (6) £©75Fft, xhofb, -hnS^ 
e» 7 5 / S^o&TGRtfgtfcSJ&fci:, -tn-^tL Ig5-l, 1813, 1M 

z.<D£5\zVT&t>nz>*mmzmz>{k'£V!} (1-31) », 

(4 2) K43V>T\ 75yS©«®SRp 1 ^H)fM©R 4 ^fe^ 
20 &&0Xn4 2KXf4 3&n5Zt13i<, ik&W (4 2) 

&tcs ik&W (4 3) #ffiM©fl^*iT£S»&tcfcJ\ 1*14 3£fr5££ 
fc<> (4 3) *«*»wicffsft;'&«t3fea. 
*»Mfc«*'ft^* d-31) fcmT©#i£fc<koTfc8agTs;i£#T£ 

25 3, 
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(50) < 40 > 

COi4 4) *X@«, lt£® (4 4) £MfBte£^ (3 6) 
5 Z>Zt\Z&Q. ft&m (4 5) £S3jfr3#£T&3o Rp z fl X 51 ©#^S 

^>-^>^;k 2- (hU^^v-lUW) lh^'>^fJK 2- (hU^^ 

;i/'>u;p) x^;k tert -y^;ue?^^;i/S>u;K tert 
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4-* )^>-^>>Mk 2- (HJ*3Mk>U;W. X?;k t e r 

x^;k ter t-^;k ^>^;k 4-*h* 
5 ~>-^>>>;k 2- (hUpWk>U;U) x^^lf&ns. *xm\z& 

io &<> jfcxgfc#-r;i£#T**. 

(Ii4 5) *XStt, l&IBlST#5nfc^«l (4 5) ©A^D^#3g 

s***b«t, &mmmzTW7tv, <t&* (4 6) *»a-r*3rfcfn!**. 

ffl^6n*»7cSI©Jitt, ffiSO. 0 175M10HS*, $?icb<te0. 0 5 

15 m^znz&ymthTte. *igic*^T, oc&m (45) <tft® 

5 0^T&£. 

*X8K*»t*S>Si^Wtt, ®^0. l«fM71S7 2«f|B, £f£b<&0. 
5P#TOM1 2B#KT«.-5. 
25 *XSfc*W-SS«£E*tt, »ftttE75Sl 0 O^ffi, ifSKttfOM 
2 OEffiT&So 

COJ:5tbT»&n*<b^« (4 6) tt, &»©#«tt«#g\ flIAfcRi 
ft ttJEttft &J|fc, &JK#lffi, Stfcft ^PTh^77^-|liiPS 
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<xg4 6) *igtt, K&m (4 6) <D%*rz>$mmRp 2 zm : £LT, it 

&m (4 7) #lgK:fcWt5#»S©lifcSW\ ifciRfB 

^(Protective Groups in Organic Syn 
5 thesis), T. W. Gre e H2)K> John Wiley&S 

onst 1991^ «) , ^nicJpufc^SsXttiinstflrastfta*^ 

10 R p '©IISJSI: N U 7JVtDBtSffi^S*^CH Moitt, i* 0 . 0 
175S1 0 0 0S«, fiFSb<Ki0. 17551 0^*T&So 

is 

asro. immjb^7 2mm. &%.v<\to. 5^75512 
cocfcSfcLTfc&naflte* (47) ^»©^««i»^g:, 

(Xg4 7) *Xm$, (4 7) ttt&m (G) tS^S^Sdi: 

\z&K). o&m (48) *»ji-rs^rfeT?*s. umm^mh. 
MBL^Lztmmommtfznz. oc&m (g) tuna* 

25 0!l*.fc£, 4-77l/^D-^>\/- hU7K 4-y)V-tU-^> 

£#t?#£. £©J;3K:LT#£*iS4fr&fc (4 8) tt, ^»1©^K«»¥ 

m&mm. m&fa mmmm. must* ^?f^7^- 
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(Ig4 8) *Igtt, (4 8) <D%?Z>%)l-$*z/)MDUmmRv 3 

' £Rfc3jLT\ <fc£f& (4 9) £»jg1-S#JSn?**. fc£t> (4 8) ©#T5 
5 *JP#*->;V©««*tbTtt, fri3XS4 475M4 7t*ViT*;P^">;P 
ofiiltltflflU Xg4 8 k:&^T^I;:|$;*T3£££n?^3 

r t -^JHOSiXl^feSf tSMTWJK 2-3^bX^;K 2, 

2, 2 - h y ^ n nif ©Aoy>M»7;^Jk tu;k 2-^d^ 
* ~> - ^ > $?;wf © 7 y )v*)vm*mvf % ztifi-vzz. 

•fei^X (Protect ive Groups in Organic Sy 
15 nthes is) , T. W. Greenf, John Wiley& 

sonst i99i%«), *n\zmvtzj3mx\z£tit>t%mt*nfr 

£©J;3fcLT#Sn*fl^*l (4 9) tt, &ft©#8tM§5¥l£> ff&tfS 

20 »«-r5^xttm«i«iia*rs £ ttz< *Axm\ztttz\ £#t?£§o 

(1@4 9) *Xg«, (4 9) (H) 

fccfcO, -fb^* (5 0) *JR3fi*r**feT?»0^ KtoWZPfr^VX 
■(Curtius) it*^£T, U >W7i? YikafyflkXS? 

)13-Mt&® (17-1) £/flVVT\ XMftWWXm («^«fh7^FD 
25 > (Tetrahedron), ^31 197 4% p2151-215 

7, *) , *n\zmcitiz&x\&z.nBtnmt&&&&t>izzz.t\z&r)ff 
m>t>ti2>7)vu-Mk&m (h) ©*&, m^^n^t^mmsm^om 

m. *©ft©Efc&fM::<kbSfc*#, (4 9) l^it^LT, S3t 
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0. 175M2 0iS*, £?£L<teO. 5 5 

IZ&Q&tSiZtf, i!3t0. 175M20^«, $?3;L<«0. 57?>S5ii»T& 

■So 

5 ffl^Sft3U>m7^Hfc£tl<hbT«, #X@C£^T, 4b£tl (4 9) 
(H) t0^fc^ViT, (5 0) £SgiiT3*><Z)T&n^ 

fflV5 6tl5t«tUTH *XSfc*ViT, fti'&ft (4 9) tft^«J (H) 
10 £0HJSfc:feV>T\ ft-a-tt (5 0) HjfcfcSfc©* 

mttiVVJ** U>K*U^A, lfflfe*U^A, #U£A t-^h^K, 

is wsjfcsnfcv^ M%.fth)vx>. jh7tFD77>, mm-vy, o 

DP^Jl/A, 1, 4-v^-^X ^>ir>^W£tl&o 
5 OST^So 

ilStO. 1IW75M7 2I», #?3;L<te0. 

20 5P#TOS1 2P#|i5n?&5o 

no«fc5fcbT#6na^* (50) 

(XS5 0) #X@te> (5 0) II-hDl^iALT, jtfifSIBffc© 

25 it^m (4 0) fe«jft-r**ftT*S. *XSC*JtSR^tt, lulBX© 2 9 

z.<D&5\zvx%t>ti&tt&m (40) &&©#jtffism§§:, mzjitm 
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*mw\zmz4k&® (1-3) zmtTzztifi-v^Zo 

±mt&® (50) \z&^t, R P 4 ^su mr-v>mm^tL 
mr^)>mm^tit^m (6) tssj&s-efc^ -hamzmxv, 

izfoCT%mmfcfc]fo*n5z\t\z&^T%, ^m\z%^>^m 0-3 

ik&m (50) hft&m (6) <h©75K4b, zhD{k, -hn»^ 
ST$ys-\cD®7cMm{b^«, -en-en, igs-i, ign, is 

7 iffr-?* ^- (Protective 

Groups in Organic Synthesis), T. W. Gr 
e e nf> B2J1K, John Wl ley&Sonsft, 1991^ I) , 

*^bj tji« £ nsirJa 2 - □ r u -^Bi^ >XV 5 
Wizfazfo^m ( i - o ) jkz$ ( i - o ) t^$ti-5±iB^; (i- i) , 

(1-11), (1-12), (1-2), (1-11-0), (1-31) 

(i-4) sjivvr, nmm-oTmmrzzttfrzz. 

MWmzte, ±WB (1-0) , (1-1), (1-11), (1-12), 
(1-2), (I -11-0), (1-3 1) Rtf (I -4) <Dto&toj&*, M§ 

S^#M«hLr«, 0!i;U*i£i£i£, 7^>fb7jcm^, Utti^, 3 
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p- h)v^>7.)i*>mw£(D7v-)i>7>)V'fo>mM-, 77Mi, =i/\^m 

m\*mm~f%iz&rc*), *mmz%tt a> <D^mt, sen ©^-g- 
<D®j§-mK. ^mximmrnvrntLx, mi kg&£D, mo. ooim 

20 g^^l0 0mgT$D, $?i;L<te, Ml kg^fcP), 0 lmg 

^^5 0mg^^ £D*?i;L<teif§0. lmg^5l0mgT^ o Z\ 

25 L<te, 10(C1|EIX«2I1IO^4T> #511. Omg^^ 

2 0 0mgT&<5. «fcD$F^b<^ S^*O^H«, 
Omg^^l 0 OmgTr&So 

Mlkg^cO, 5$ (I) <D{b&®&mo. 0 0 lmgiJ^il 0 0m 
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g (2?i;L<te0. Olmg^&llOmg) T&O, <fc9#3;L<fctl B& 
fct), 1 k g D , 5£ (I) ©ffr&to&iKiq. lmg*610mglf* 
■5. 

^^ise>-&§©icws&^*©^ (i) ©fl3^«^sn*ai*»3&Jff*u^. 
25 &#©i^ts^s, tesw^^^-fe^si^ftfeWfij^sps^JiT?**. 

±IB©®S©&-^ll£in*_T, & (I) U. S. 

3, 845, 770, 3, 916, 8 9 9, 3, 536, 809, 3, 
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598, 123, 3, 630, 2 0 0&tf4, 0 0 8, 7 1 9 £Gtt®;ft£Hffl 
»tlX«2^0«»^5fiftt^-^l:t5^fe^$n 

20 tt#:/-fe;W»»» WMlmgM5 0 0mg^tf. 

5£ (I) ©fl^«fcov>T©B0il±©tS^I&©ttfcJU ^oilDT&S. 



aJMMM ( I . 
M. ) 





mg/ml 


5£ ( I ) ©ft£^ 


10 




5.0 


Twe e n 8 0 


0.5 




9.0 




1.0 



m$m**n%.T, l.omi t-rz. 
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mg/tablet 


ft (I) (Dik&m 


25 




415 


Twe e n 8 0 


14.0 




43.5 




2.5 




5O0mg 



[S3] 





mg/capsule 


j£ (I) (Dit&W 


25 




573.5 




1.5 



-&Ef 6O0mg 



C*4] 





1 i?S§&fc D 


5* ( I ) (D^«J 


24mg 


NF L i q. Con 

c . 


1.2mg 


HJ^DD^JM-p^X NF 


4. 025g 


^DDe?7Mn^^x nf 


12.15g 



10 ft (I) <ZMb£-fete, 2M«tm«i:&l]iT?>^SX«^fctj-e^<, 
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*%w\zmzmMmi$,mt, s en <Dik&w\zuazT, ix«2£(±©i0 

5 %<D\Z®MZnZ>Z\£\tt3i^o 

(b) PPARTzf^Xh W> hU#V*V>. W^'J^^X /'>^U 

(c) -f>7U> 

10 (d) WhX&F^ 

yo;\°$h\ ^'J^a«;h> ^u^vb\ ^yj*;nfUh\ ^utf^h\ 

7x>^5H, h?tf$h\ h;K7*^>\ h\ ^-r^'J-h% 

(g) DPP- IV (v^7°3^;i^7^-if IV) RSftl 
2#g©^t£j£#fc*fr3i£; (I) ©ft£-#i©a*ifcte, *U£Vi$iJ|5g0$SH 
20 Pn?2E»U ££fcx &««#©W$*£&#TS 0 fcT, fj&tf* 5£ 
(I) ©ft^ft^PP AR7^-X h£il&#£fr1i-TJBV> 5 5$ 
(I) CD^«»©PPAR7=fr:x Hc*ft3S;lJt&> -Mil, moo 
0 : 175M1 : 1 0 0 0T*«9, $?£b<te, &U2 0 0 : 171S1 : 2 0 01? 

^t*^0j«§^^ (i) T«£nafls£W*f^3*:*-— tfgtt 

;»fBffc©73& (tt&tf, f-f7^ (Diabetes) , $4 
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5t, I1671I- 1 6 7 7I, 199 6$Mg) X\Z^ft\zmCfcJjm\Z 

i o -n ADH©«*ajfe-r« c: tictox, #)V3*i—<v<Dm&ik<Dnm 

ilOTyt'fTf f t5 recombinant human liver 
GKteFLAG fusion protei n h ITE. c o 1 i 
10 t> ANTIFLAG M2 AFFINITY GEL (Sigma) t» 

77t<tt¥l9 6 -we 1 1 plat e £fflV>T 3 0*CT?ff ofc. As 
say buffer (2 5mM Hepes Buffer:pH=7. 2, 
2mM MgCl 2 , ImM ATP, 0. 5mM TN AD> ImM d i t 

16 hiothreitol) ^69m 1#SEU ft^ftCDDMS OjgftSfcttn 
>bD-;i/tlTDMSO*l /z 1 JP^-fec **T^bT*VifcEn 
zyme mixture (FLAG-GK, 2 OU/ml G6PDH) 20 
#l£#&b£:^> HTfe§ 2 5mM^3-X*l 0 m 1 Jn*., Km&ffl 
J&Sjfi-S (*»^3-X«K=2. 5mM) . 

20 &j£H&& 4 0 5 nm©!ftft£0Jg2lP£3 0®Z£\Z 1 0#IBU«£U ft 

® © 5 #m<DMtaft&&m hxit^wwm^n^ tc. flag-gk«i% 

DMSO#ftTT?5^«©8ft3t«»JD^*«0. 0 5^60. l®Mfcfc£«fc'5 

DMSOn>hD-;i/TOODfS^l 0 0%<hU Wmik&l®}<D&mmz& 
25 tt3 0Dfi£ill5iLfc. &?iS<E>OD{it<};D, Emax (%) RtfEC5 0 

(wm) it^moGK^mtmommtbxm^rco 

IBS 1 t^To 
»5] 
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til) 




Emax 

(%) 


EC50 

. M) 


mmm 6 7 


8 3 2 


1. 4 


2 6 


7 6 8 


2. 3 


mmm 1 2 2 


6 6 4 


1. 9 



^m\Z^^m\t±M^l \Z^VTc^o\Z, Emax0EC5 0 

•i 

meg i 

fi&ftl 1 ©fc&#l 1 OB* mnWLfcVtf^VA 1 1 5»Rtf*L» 7 5«*^- 
KlS^UT, 3 5 0 jamOT«*«X«»i^om^Ji-r^o £©».!£# 

10 MJM 2 

TftflfeU ^^TttgUbTHgl 4 1 075S1 7 7 Mm©*#£©$(feaiJ£-t 
15 8*1013 

Sffltil 2 tn*©^ttT«ltffl&fP»Lfc«, E©3B«£"J 9 6ll^lTXf 
7U >i?*;i->^A 3"»«Hn*.Tffi«rt»b*« 1 0mm©«B8l*fl$rrs. 
I?«J4 

25 »J©iIi?D7h^77H ^l/-h^LTSi 1 icage 1 6 0 
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F 24 5 (Merck) &ffii£i:LTUV&ffiS£/HV*fc. ■ 
Jl/tUTH Wakoge 1™ C- 3 0 0 (ftftffigg) S&fB^Afflv' 
U*V;W4:bTtt, LC-SORB™ SP-B-ODS (Chemco) X 
ttYMC-GEL™ ODS-AQ 1 2 0 -S 5 0 (UlWftl^W^Bf) Sffl 
5 V^fco 

l-Bu:^V^ 
n-Bu : n-^;P 
t-Bu: t 
10 Me : 
E t : 

Ph:7i^ 
i -P r : -fV^DkfJl/ 
n-P r : n-^DHiV 
15 CDC1 3 :1^DD*;VA 

cd 3 od : m*zy-)i 

DMSO-d 6 : mp^)V7,)V^i/b 

s . : > ^ 1/ h 
20 d : h 

dd : i?7)V?'7Uy h 

t : bVJlsy b 

m : TJW^rTVy h 

b r : yp- H 
25 Q : 1l)Vry b 

J :%y7V>?mm 

H z : 
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2-fc° U^>-2— OP- 5, 6-tfX (k'Uy>-3-^Wy) -1H 
CTgl) 

3- (2-7;^D-4--hD-7xy^'» -tf>Jv>0^ 
3, 4-Py)V^a~ hP^>if>3. 18g0^MM7$F2O 
ml »- 3-t KD*vlfU^>2. 0 9g, S«*U^5. 52 
gSriP;^ Rfom*9 Ogl;TlHF«Lfc. Sl^x^JMCT^ 

aim 2) 

5-7MD-2-ZhD-4- (trUv>-3--r;U^-» -7i^ 

3- (2-7;!/tn-4--hD-7x/^y) -t?D^>4. 72g©^ 
^/-JV3 0ml|fc 2 0%7jcM/^v'7A-^mi. Og^jfjQ^ 
H^^Tlc^ffl^T, 5B#MJg#L7c. M^WSL, 
i^tifcftMo t> ij 7;^d«4 0m l MC, mwt 

*U>7A1. 8 8g£;&n;^ MM^^HT-«i^Lfci, 
@*L^o ^£II^x5P;14ct3!-|RU &?uaW7.k, &fr&&7]<{cTflg#& 

<Ig3) 

4, 5 -If*- Cfcf U 3 -^>if>-l, 2-^775 

3- (2-7MD-4-rhD-7i;+y) - If U 6 8 0 m g 
^?MM75 K8ml», 3 -h FD=^>tf »J ^>2 8 5rag, IkZf 
KH7J'J7A8 2 9mg^M, ixM^9 0giiT2i^FWlfc. KfoWL 
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xmwkh, #5nmw©i^;-;nomij§si:, 

(184) 

2 - tf u 2 — r;i/-5, 6 -ex (if'jy>-3-^ji/t^» -1 
4, 5 -ex- (trus?>- 3-' om-*^) 1, 2-^7$ 

10 >.3 0mg©zhD^>t'>0. 3mlMt k?U 5»- 2 -HUltfttT 
Jl/rbHO. 0 1 m 1 £ 1 2 0 gfcTin** E£»t&ITO«fcT 2 B#MJ*#L 
fc. jRlfi:®^*, ^W^PTh^^^- [ODS-AS-3 6 0 
-CC (YMCftiS) SSiffi : TK-Tir hrh'j;i/-0. lXb'J7MD» 

15 S^P^h^^^-T- (Kieselgel™60F 264> Art5744 

JlZftM) , ^DDsi?M/^^;-JV=2 0/l) fcT««U ^Bfl^lfc 

1 HNMR (CDC 1 3 ) 6:7. 10-7. 4 0 (4H, m) , 7. 2 8 (1 
H, s) , 7. 38 (1H, ddd, J = l. 2Hz, 4. 8Hz, 7. 6H 
20 z), 7. 62 (1H, s), 7. 87 (1H, t d, J = 7. 6Hz, 1. 
2Hz) , 8. 12-8. 40 (4H, m) , 8. 38 ( 1 H, d, J = 7. 
6Hz) , 8. 63 (1H, d, J=4. 8Hz) , 10. 8 (1H, brs 
) 

ESI -MS (m/e) : 3 8 2 [M+H] 

25 mm 2 

5- (2-bHD^^f^-7x;^» -2-tfU> ? >-2— DV-6- 
( fcf U 3? > - 3 — f 2M± ~lH-^>X-fS gV^jk 
HJg^ill (IS 2) T#e»nfc5-7;i/^-D-2--bO-4- (k°Uv> 
-3— t)Vtt5/) -7i-^T5>, ^2-kFD^fJh7iy- 
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'HNMR (CDC 1 3 ) (5:4. 45 (2H, s ) , .6 . 7 6 (1H, d, J 
= 8. 0Hz), 7. 04 (1H, t, J = 6. 8Hz), 7. 08-7. 3 
5 0 ( 5 H, m) , 7 . 3 0-7. 4 3 ( 2 H, m) , 7 . 86 (1H, t d , 
J = 8. 0Hz, 2. 4Hz), 8. 18-8. 32 ( 1 H, m) , 8. 22 
(1H, s) , 7. 36 (1H, d, J=7. 6Hz) , 8. 62 (1H, d, 
J = 8. 4Hz) , 10. 5 4 (1H, brs) 
ESI -MS (m/e) :411 [M+H] 

10 

5- (2- (l-bFD^>-X^) -7i/^» -2-fcfU>>>-2- 

X HNMR (CDClj) 6:1. 25-1. 34 (6H, m), 4. 80-4. 
96 (1H, m) , 7. 76 (1H, dd, J=4. 4Hz, 8. 0Hz) , 
7. 02-7. 34 (6H, m), 7. 38 (1H, t, J = 6. 4Hz), 
20 7. 42-7. 60 (1H, m) , 7. 87 (1H, td, J = 7. 6Hz, 
1. 6Hz) , 8. 2 0 -8. 3 4 (2H, m) , 8. 39 (1H, d, J = 
7. 6Hz) , 8. 60-8. 64 (1H, m) , 10. 72 (1H, brs 
) 

ESI -MS (m/e) :42 5 [M + H] 

25 

5- (2-T-fe^;V-^Jiy^'» -2-fcf Uv>-2 — 1)1-6- (bf'J^ 
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'HNMR (CDC 1 3 ) 6:2. 22-2. 50 (3H, m) . 6. 81 (1 
H, d, J = 8. 4Hz) , 7. 0 0-7. 4 5 (4H, m) , 7. 45-7. 
5 95 (5H, m) , 8. 20-8. 35 (2H, m) , 8, 37 (1H, d, 
J = 7. 6 Hz) , 8. 60-8. 7 0 U H, m) , 10. 49 (1H, b 
r s) 

ESI -MS (m/e) :4 2 3 [M+H] 

10 mmm 5 

5- (2->7/-7xy^» -2-bfUv ? >-2--r;W-6- (fcfUv^ 

-3— ovttz/) - iH-^>x-r$^/-;w 
m^ft^xu^n^tmsmt^ t> * § c t £ <t 0 , &mfc&m&®.n 

15 &0#£bT*§&. 

'HNMR (CDC 1 3 ) 6:6. 8 0 (1H, t, J = 8. 0Hz), 7. 0 

6 (1H, t, J = 7. 6Hz) , 7. 25-7. 35 (2H, m) , 7. 3 

5-7. 7 4 7 1H, m) , 7. 56 (1H, d, J = 7. 6Hz), 7. 5 

8-7. 70 (1H, m), 7. 87 (1H, t, J = 7. 6Hz), 8. 1 

20 2- 8. 2 5 (1H, m) , 8. 31 (1H, brs) , 8. 38 (1H, d, 

J = 8. 0Hz), 8. 58-8. 68 ( 1 H, m) , 10. 80-11. 0 
8 (1H, m) 

ES I -MS (m/e) : 4 0 6 [M + H] 

25 ms&m 

5- -2-bfu^>-2--r;i/-6- {QL2> 

- 3 — f jy) - 1 H - ^ >XV $ #V-)V 
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! HNMR (CDClg) <5 : 7. 0 2-7. 0 8 (2H, m) , 7. 14 (1 
H, d, J = 7. 5Hz) , 7. 20 (1H, dd, J = 4. 4Hz, 7. 5 
Hz), 7. 2 8 -7. -3 6 (3H, m), 7. 39 (1H, t, J = 5. 9 
Hz), 7. 42-7. 52 ( 1 H, m) , 7. 88 (1H, dt, J = 1 . 
5 6Hz, 7. 9Hz), 8. 22 (1H, d, J = 3. 6Hz), 8. 30 
(1H, d, J = 3. 6Hz) , 8. 39 (1H, d, J = 7. 9Hz) , 8. 
6 2 (1H, d, J = 5. 9Hz) 
ESI -MS (m/e) : 406 [M+H] 

io mmm i 

5- (4-yy;-7x;^» -2-b!'j$?>-2— -Q1/-6- (tfUy> 
-3— f m± '» - 1 h - i >X± a ^V~;p 

15 J HNMR (CDClg) (5:6. 84 (2H, d, J = 7. 0Hz) , 7. 0 
4-7. 12 (1H, m), 7. 12-7. 26 (1H, m) , 7. 26-7. 
43 (1H, m), 7. 30-7. 43 (lH.m), 7. 51 (2H, d, 
J = 7. OH z) , 7. 44-7. 76 ( 1 H, m) , 7. 78-7. 90 
( 1 H, m) , 8. 12-8. 21 ( 1 H, m) , 8. 21-8. 30 (1H, 

20 m) , 8. 3 0-8. 4 0 (1H, m) , 8. 4.3-8. 6 5 (1H, m) , 
10. 88 (1H, brs) 
ESI -MS (m/e) : 40 6 [M + H] 

H»J8 

25 5- (4-^^^JPA^Jl/-7xy^>-) - 2-h°U> ? >-2— ( )V- 

6- (hu^>-3— -lH-^>X-f S^/~;i/ 
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X HNMR (CD C 1 3 ) 6:3. 00 (3H, brs), 3. 08 (3H, b 
rs) , 6. 83 (1H, d, J = 8. 8Hz) ,.6. 86 (1H, d, J = 
8. 8 Hz) , 7. 18-7. 23 (2H, m) , 7. 26-7. 36 (3H, 
m) , 7. 38-7. 42 (1H, m), 7. 61 (1H, d, 3 — 2. 5H 
5 z) , 7. 89 (1H, dd, J = 7. 7, 7. 7Hz) , 8. 19-8. 3 
8 (2H, m) , 8. 36 ( 1 H, d, J = 7. 7Hz) , 8. 63 (1H, 
d, J=4. 8Hz) 

ESI -MS (m/e) :45 2 [M+H] 
10 mMM9 

5- (4-/^>x;^^-7x;^» -2-gue?>-2--r;i/-6- 
4-^^>7W-ji/-7i;-Mfflv^ *is«2£H*©#jk £ft 

15 fc. 

l HNMR (CD C 1 3 ) <5 : 3. 40 (3H, s), 6. 96 (2H, d, J 
= 8. 8Hz), 7. 10-7. 16 ( 1 H, m) , 7. 17-7. 25 (1 
H, m) , 7 . 3 2 (1/2H, s ) , 7 . 3 8- (1/2H, s ) , 7 . 3 
9-7. 43 (1H, m) , 7. 65 (1/2 H, s) , 7. 70 (1/2 H, 
20 s), 7. 83 (2H, dd, J =8. 8, 3. 1Hz), 7. 90 (1H, 
ddd, J = 7. 8, 7. 8, 1. 7Hz) , 8. 23 ( 1 H, brs) , 8. 
32 (1H, brs), 8. 39 (1H, d, J = 7. 8Hz), 8. 65 
(lH; d, J = 4. 7 Hz) , 10. 8 4 (1H, brs) 
ESI -MS (m/e) :45 9 [M+H] 

25 

mmm 10 

5- (4-^h^^M-Jl/-7x;^r'» -2-b!U^>-2— f;l/-6 
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'HNMR (CDC 1 3 ) <5 : 3. 8 8 (3H, s) , .6. 8 2 (2H, d, J 
= 8. 8Hz) , 7. 12 (1H, ddd, J = 8. 6, 2. 9, 1. 5H 
5 z) , 7. 18 (1H, dd, J = 8. 6, 4. 8Hz), 7. 28 (1H, 
brs), 7. 32 (1H, brs), 7. 87 (1H, ddd, J = 7. 7, 
7. 7, 1. 8Hz), 7. 92 (2H, d, J = 8. 8Hz), 8. 20 
(1H, d, J = 2. 9Hz) , 8. 27 (1H, d, J=4. 8Hz) , 8. 
37 (1H, dd, 1 = 7. 7, 1. 1Hz) , 8. 61 ( 1 H, dd, J = 
10 5. 1, 1. 8Hz), 10. 80 ( 1 H, brs) 
ESI -MS (m/e) : 4 3 9 -[M+H] 

mmm 1 1 

5- (2 -fr)V$)V-7 -2-fcf'J>?>-2— f;i/-6- (tf'Jy 
15 > ~ 3 — f '» - 1 H - ^ >X-f $ 

'HNMR (CDC 1 3 ) 6:6. 80 (1H, d, J = 8. 4Hz), 6. 9 
20 2-7. 58 (6H, m), 7. 83 (1H, d, J = 8. 0Hz), 7. 8 
7 (1H, td, J = 7. 6Hz, 1. 2Hz) , 8. 12-8. 34 (3H, 
m) , 8. 39 (1H, d, J = 8. 4Hz) , 8. 5 5 -8. 6 7 (1H, 
m) , 1 0 . 0 6 ( 1 H, s ) 
ESI -MS (m/e) : 4 0 9 [M+H] 

25 

mmm 1 2 

5- (2-W^->-7x;4y) -2-k?U^>-2— QI/-6- (tf U 
y>- 3 ~1)V**rz/) - 1 H-^>X-f SglA=jk 
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'HNMR (CD3OD) 6:6. 83 (2H, d, J = 8. 8Hz) , 7. 3 
1 (1H, ddd, J = 8. 6, 2. 9, 1. 5Hz) , 7. 34 (1H, d 
' dd, J = 8. 6, 4. 8, 0. 7Hz) , 7. 48 ( 1 H, dd, J = 7. 
5 7, 4. 8Hz), 7. 54 (1H, s), 7. 56 (1H, s) , 7. 92 
(2H, d, J = 8. 8Hz) , 7. 96 ( 1 H, ddd, J = 7. 7, 7. 
7, 1. 5Hz), 8. 09 (1H, dd, J = 2. 9, 0. 7 Hz), 8. 
20 (1H, dd, J = 4. 8, 1. 5Hz) , 8. 27 (1H, d, J = 7. 
7Hz) , 8. 72 (1H, d, J = 4. 8Hz) 
10 ESI -MS (m/e) :42 5 [M + H] 

mmm 1 3 

5- (2-^^-lfJ^>-5-<JW77-JV) -2-bTU3?>-2- 
15 6-^^-tf 'Jy>-3-^-MfflW, «f!j2£|^©;^ H 

X HNMR (CDC 1 3 ) 6:2. 5 3 (3H, s) , 7. 05 (1H, d, J 
= 7.. 6 Hz) , 7. 05, 7. 36 (tautomer, 1H, s) , 7. 
•20 12-7. 24 (2H, m), 7. 32-7. 3 6 (1H, m), 7. 44, 
7. 76 (tautomer, 1H, s), 7. 50-7. 56 (1H, m), 

7. 83 (1H, t, J = 8. 0Hz), 8. 26-8. 36 (3H, m), 

8. 45 (1H, s), 8. 56 (1H, d, J =4. 4Hz) ^ 11. 2 
8- 1 1. 4 0, 1 1. 4 0 - 1 1. 5 0 (tautomer, 1 H, br 

25 s) 

ESI -MS (m/e) :412 [M + H] 
M1MM 1 4 

5- (2-Xh^->^j;i/^-jl.-7xy^'» -6- (4-;*^>7JPfrn 



WO 2005/063738 PCT/JP2004/019843 

128 

5 X HNMR (CDC 1 3 ) 6:1. 19 (3H, t, J = 7. 0Hz), 3. 0 
3 (3H, s) , 4. 14 (2H, Q, 3 = 7. 0Hz) , 6. 87 ( 1 H, 
dd, 3 = 7. 4, 6. 3Hz) , 7. 00 (2H, dd, J = 9. 0, 2. 
2Hz), 7. 10-7. 17 ( 1 H, m) , 7. 14 (1/2 H, brs), 
7. 32 (1/2 H, brs), 7. 37-7. 43 (2H, m) 7. 49 ( 

10 1/2H, brs), 7. 67 (1/2H, brs), 7. 81 (2H, dd, 
J = 9. 0, 2. 2Hz), 7. 8 2-7. 90 (2H, m) , 8. 36-8. 
40 (1H, m), 8. 62-8. 64 (1H, m), 10. 85 (1H, b 
r s) 

ESI -MS (m/e) : 53 0 [M + H] 

15 

mmm 1 5 

5- (2 - $?^^jw^;i/-7x/»j/) -6- (4-^^>x;i/^r. 
jH7x;^» -2-bru> ? >-2— r;v- ih-^>x-t s.w—fr 

m&Ml 4T#6nfc4-7MP-5- (4-^^>7JV*^l'-7iy 
20 -2-Zba-7xrjl/75X 

1 HNMR (CDC 1 8 ) 6:2. 5 8- 3. 0 6 (9H, m) , 6". 8 3 (1 
/3H, d, J = 8. 6Hz) , 6. 86 (2/3H, d, J = 8. 4Hz) , 
25 7. 02-7. 11 ( 3 H, m) , 7. 12-7. 18 ( 2 H, m) , 7. 1 

2- 7. 18 (1/2 H, m), 7. 23-7. 33 ( 1 H, m) , 7. 2 

3- 7. 33 (1/2 H, m), 7. 36-7. 40 (1H, m) , 7. 58 
(1/3 H, s), 7. 64 (2/3 H, s.) , 7. 83-7. 90 (3H, 

m), 8. 34-8. 38 ( 1 H, m) , 8. 62-8. 64 (1H, m), 
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10. 58 (2/3 H, brs), 10. 61 (1/3 H, brs) 
ES I -MS (m/e) : 5 2 9 [M + H] 

mmmie 

5 5- (2-^b^>-7x;^» -6- (4-^^>^^-7x/^ 

- 2 - bru v>- 2 ziikz i h-^>x^ $.yv-)v 

*HNMR (CDC 1 ? ) 6:3. 03 (3H, s) , 3. 69 (3H, s) , 
10 6. 87-6. 95 (3H, m), 7. 00 (1/2 H, s) , 7. 08 (2 
H, dd, J = 8. 9, 2. 8Hz) , 7. 0 8 -7. 3 8 (1H, m) , 7. 
31 (1/2H, s) , 7. 35 (1/2H, s) , 7. 3 5- 7. 3 8 (1 
H, m) , 7. 64 (1/2H, s) , 7. 83 (2H, dd, J = 8. 9, 
2. 8Hz), 7. 8 7 (1H, dd, J = 7. 8, 1. 6Hz), 8. 3 
15 3-8. 38 (1H, m) , 8. 60-8. 62 (1H, m), 10. 62 
(1/2H, brs) , 10. 73 (1/2H, brs) 
ESI -MS (m/e) :48 8 [M+H] 

mtm 1 7 

20 5- (2—>77-:7x7^r-» - 2 - hfU V>- 2 — f JI/- 6 - (4-*^ 

2-t Ko^^-^/vnhu^^fflv^T, ^jsm 1 5 tmuoxm, ZLtl 

25 'HNMR (CDC 1 3 ) 6:6. 78 (1H, d, J = 8. 4Hz), 6. 8 
6 (2H, t, J = 9. 6Hz), 7. 09 ( 1 H, dd, J = 8. 4Hz, 
12. 8Hz) , 7. 3 7- 7. 5 5 (4H, m) , 7. 6 2-7. 9 2 (4 
H, m) , 8. 40 (1H, d, J = 8. 4Hz) , 8. 64 ( 1 H, d, J 
= 4. 0Hz) 
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ESI -MS (m/e) : 48 3 [M + H] 

mmm 1 8 

' 5- (4-v ? ^fJ^JW^^;i/-7x;^^) -6-7x/^>-2-tf'J 
5 V>- 2—f )V- lH-^>X-f %£\tllk 

J HNMR (CDC 1 3 ) 6:2. 99 (3H, brs), 3. 07 (3H, b 
10 rs), 6. 85-6. 88 (4H, m), 6. 97-7. 14 ( 1 H, m) , 
7.21-7. 27 ( 3 H, m) , 7. 31-7. 37 ( 3 H, m) , 7. 5 
5 (1/2H, brs) , 7. 61 (1/2H, brs) , 7. 84 (1H, 
ddd,' J = 7. 7, 7. 7, 1. 5Hz) , 8. 35 (1H, d, J = 7. 
7Hz), 8. 61 (1H, brs), 10. 48 (1/2 H, brs), 1 
15 0. 51(1/2 H, brs) 

ESI -MS (m/e) :45 1 [M + H] 

mmm 1 9 

5- (4-^^^;^;wt^£-r;i/-7x7^rv') -6- (4-^5M1/tju7x 
20 _jv-7x;^'» -2-bfU> ? >-2-<;p- iH-^>X-f 5_£/rik 
£ifim 8T#€>n^4-7;^P-5 - u-^^i/^w^-r ;u- 

25 ^NMR (CD C 1 3 ) 6:2. 44 (3H, s), 2. 99 (3H, br 
s) , 3. 07 (3H, brs) , 6. 81 (2H, d, J = 8. 4Hz) , 

6. 87 (2H, d, J = 8. 4Hz) , 7. 18 (2H, d, J = 8. 4H 
z), 7. 10-7. 28 (1H, m), 7. 3 2-7. 35 (1H, m), 

7. 33 (2H, d, J = 8. 4Hz) , 7. 54 (1/2H, brs) , 7. 
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60 (1/2H, brs) , 7. 84 (1H, dd, J = 7. 7, 7. 7H 
z) , 8. 34 (1H, d, J=7. 7Hz) , 8. 59-8. 61 (1H, 
m), 10. 55 (1/2 H, brs), 10. 60 (1/2H, brs) 

' ESI — MS (m/e) :4 9 7 [M+H] 

5 

5- (4-^^^mjw\ ,; e^;|/-7x;^-» -6- (2-^^>x;^- 

Jl/- 7 x 7 * - 2 - \Z U 2 > - 2 — 1 jk - 1 H - ^ yX± $ ££zJk 

1 HNMR (CDC 1 3 ) 6:2. 94 (3/2 H, s) , 2. 99 (3H, b 
rs), 3. 03 (3/2 H, brs), 3. 08 (3H, brs), 6. 8 
8-6. 93 (3H, m) , 7. 15-7. 22 ( 1 H, m) , 7. 24 (1 

15 /2H, s), 7. 34-7. 42 (3H, m), 7. 39 (1/2 H, s), 
7. 4 5-7. 5 2 (1H, m) , 7. 6 4 (1/2H, s) , 7. 7 0 (1 
/2H, s) , 7. 8 6-7. 9 0 (1H, m) , 8. 00 ( 1 H, d, J = 
7. 8Hz) , 8. 38 (1H, d, J = 7. 8Hz) , 8. 65 (1H, d, 
J = 3. 9Hz) , 10. 72 (1H, brs) 

20 ESI —MS (m/e) : 52 9 [M+H] 

5- (4-> ? ^^;i/^;wi : e-r;i/-7xy^^) -6 - (4-*&>z)i>&~ 
ji/- 7i j - 2 - fcf y 2 — r 1 H-^>x-f $ giA=2k 
25 4-^^>x;i/^n;u-7x/-;i/*fflViT, 9tmu<D^m, ^ 

me, 

1 HNMR (CDC 1 s ) <5 : 3. 00 (3H, brs), 3. 03 (3H, 
s) , 3. 08 (3H, brs) , 6. 81 (2H, d, J = 8. 1Hz) , 



WO 2005/063738 PCT/JP2004/019843 

132 

6. 95 (2H, d, J = 8. 4Hz), 7. 2 6 (1/2 H, brs), 7. 

32 (2H, d, J = 8. 1Hz) , 7. 39 ( 1 H, dd, 1 = 7. 7, 4. 

9Hz) , 7. 64 (1/2H, brs) , 7. 66 (1/2H, brs) , 
' 7. 79 (2H, d, J = 8. 4Hz), 7. 87 ( 1 H, ddd, J = 7. 
5 7, 7. 7, 1. 8Hz) , 8. 37 ( 1 H, d, 3 = 7. 7Hz) , 8. 6 

3 (1H, d, J=4. 9Hz) , 10. 77 (1H, brs) 

ESI -MS (m/e) :5 2 9 [M+H] 

mmm 2 2 

10 5- (4-> ? ^5 1 ;^;PA ; &-r;i/-7xy^v) -6 - (4-^h^->-7x 

/jrvO -2-tfU^>-2— rjkz lH-'OX-f s^Vrik 

!HNMR (CDC 1 3 ) 6 : 3. 0 0- 3. 0 7 <6H, m) , 3. 7 6 (3 
15 /2H, s) . 3. 77 (3/2 H, s) , 6. 74-6. 86 (4H, m), 

6. 91 (2H, d, J = 8. 4Hz) , 7. 05 (1/2H, brs) , 7. 

19 (1/2 H, brs), 7. 32-7. 36 ( 1 H, m) , 7. 35 (2 

H, d, J = 8. 4Hz), 7. 43 (1/2 H, brs), 7. 58 (1/ 

2H,.brs) , 7. 83 ( 1 H, dd, J = 7. 7, 7. 7Hz) , 8. 3 
20 3 (1 H, dd, 3 = 7. 7, 3. 7Hz), 8. 58-8. 61 (1H, 

m), 10. 58 (1/2 H, brs), 10. 79 (1/2 H, brs) 

ESI -MS (m/e) :48 1 [M + H] 

mmm 2 3 

25 5- (4-y^fJ^JWt^JV-7x;^» -2-hu^>-2-^;v- 

6- (tfu> ? >-2--r;i/^-^'» -ih-^>^s^/-^--MJ7;v 
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1 HNMR (CD3OD) 5:6. 93-7.13 (4H, m) , 7. 37-7. 
45 (2H, m) , 7. 41 (lHxl/2, s) , .7. 56 (lHxl/2, 
s) , 7. 64 (lHxl/2, s) , 7. 6 7 -7. 7 5 (1H, m) , 7. 
5 77-7. 84 (1H, m) , 7. 81 (lHxl/2, s) , 8. 02-8. 
06 (1H, m) , 8. 12-8. 20 ( 1 H, m) , 8. 27-8. 33 ( 
1H, m) , 8. 8 2-8. 8 7 (1H, m) 
ESI -MS (m/e) :4 5 2 [M + H] 

10 2 4 

5- (4-^^M;W\^^-7i;^'» -6- (2-Ih^M 
-Jj/- 7 x / £>0 - 2 - b: U V>- 2 — f )V- 1 H >X-f 5 glAzjk 

15 

*HNMR (CDClg) 5:1. 20 (3H, t, J = 7. 0Hz) , 3. 0 
1 (3H, brs), 3. 07 (3H, b r s) , 4. 17 (2H, q, J = 
7. 0Hz), 6. 80-6. 91 ( 3 H, m) , 7 . 08-7. 14 (1 H, 
m), 7. 12 (1/2 H, brs), 7. 18 (1/2 H, brs), 7. 
20 2 6 - 7.. 4 1 (4H, m) 7. 4 9 (1/2H, brs), 7. 61 (1/ 
2H, brs), 7. 84-7. 87 (2.H, m), 8. 34-8. 38 (1 
H, m) , 8. 61-8. 62 (1H, m) , 10. 85 (1/2H, br 
s) , 10. 9 5 (1/2H, brs) 
ESI -MS (m/e) :5 2 3 [M+H] 

25 

mmm2 5 

5- (2->>*^)U%)W : E'()l-7x.J*>') -6- (4-V*7-)Vti)\>n 

h^-7x;^'» -2-b!U> ? >- 2— Dv- iH-^/x-rs^v-;i/ 
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X HNMR (CDC 1 3 ) 6:2. 64-3. 08 (1 2H, m) , 6. 81 
(1/2H, s) , 6. 85 (1/2H, s) , 6. 94 (1H, dd, J = 
5 8. 8, 2. 7Hz) , 7. 08 (1/2H, s) , 7. 12 (1/2H, 
s) , 7. 21 (1/2H, s) , 7. 24 (1/2H, s) , 7. 25-7. 
29 ( 2 H, m) , 7. 30-7. 34 (1H, m) , 7. 35-7. 53 
(2H, m) , 7. 59 ( 1 H, d, J = 3. 1Hz) , 7. 83-7. 88 
(1H, m) , 8. 33-8. 38 (1H, m) , 8. 63 (1H, d, J = 
10 4. 9Hz) , 10. 52 (1H, brs) 
ES I -MS (m/e) : 5 2 2 [M+H] 

«0iJ2 6 

5- (2-7ir5 1 ;P-7xy^-» -6- (4-^^f^M^Jl/-7x 

15 z±>0 - 2 - g u > ? >- 2 — r Jkz 1 $ 

2 HNMR (CDC 1 3 ) 6:2. 3 6 (3/2H, s) , 2. 4 0 (3/2H, 
s ) ., 3. 00 (3H, brs), 3. 08 (3H, brs), 6. 76-6. 

20 84 ( 3 H, m) , 7. 05-7. 11 (1H, m) , 7. 15-7. 25 
(1H, m), 7. 26-7. 28 (1H, m), 7. 32-7. 35 (2H, 
m), 7. 38-7. 42 (1H, m), 7. 63 (1/2 H, s), 7. 6 
8 (1/2H, s) , 7. 78 (1H, d, J = 7. 4Hz) , 7. 86-7. 
90 (1H, m) , 8. 39 (1H, d, J = 7. 0Hz) , 8. 65 ( 1 H, 

25 s ) , 10. 73 (lHxl/2, brs), 10. 88 (lHxl/2, b 
r s) 

ESI -MS (m/e) :49 3 [M+H] 

mmm 2 1 
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5- (4-7W-7i7^y) -6- (4-S?^^MH^-7x 

y - 2 - bf» j ^ > - 2 -- f;v-iH- ^ >X-f § 

5 'HNMR (CDC 1 3 ) 6:2. 55 (3H, s) , 2. 98 (3H, br 
s), 3. 09 (3H, brs), 6. 70-6. 90 (4H, m) . 7. 2 
3 (1/2H, s) , 7. 34 (1/2H, s) , 7. 26 (1/2H, s) , 
7. 33-7. 35 (2H, m) , 7. 38-7. 42 ( 1 H, m) , 7. 6 

5 (1/2H, s) , 7. 68 (1/2H, s) 7. 86-7. 91 (3H, 
10 m), 8. 40 (1H, d, J = 7. 8Hz), 8. 65 (1H, d, J = 3. 

5Hz), 10. 85 (1/2H, brs), 10. 95 (1/2H, br 
s) 

ESI — MS (m/e) : 49 3 [M + H] 
15 2 8 

5- (2-->7/-7j:/4 1 '» - 2 - tf U 2 f ;P- 6 - (4-->7 

;-7x;^» -iH-^>x-<$^y~;i/ 

mkm^x, mmmitmmo^^ z.n\zmvttmx\tz\nt>t%&t* 

20 M^fcrtfS Z.t\Z&X), &m4t£W*m&®fct LTlfc. 

X HNMR (CDC 1 3 ) 6:6. 80 ( 1 H, t, J = 8. 8Hz) , 6. 8 

6 (1H, d, J=8. 8Hz) , 6. 89 ( 1 H, d, J = 8. 8Hz) , 
7. 08 (1H, td, J = 7. 6Hz, 74Hz), 7. 34-7. 47 ( 
3H, m) , 7. 4 7- 7. 5 8 (3H, m) , 7. 6 7 (1H, d, J = 5. 

25 2Hz), 7. 88 (1H, t, J = 7. 6Hz), 8. 38 (1H, d, J 
= 7. 6Hz) , 8. 65 (1H, d, J=4. OHz) , 10. 58 (1H, 
brs) 

ESI -MS (m/e) : 4 3 0 [M + H] 
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mmm 2 9 

5- (2-y7/-7x;^» -2-h°Uv>-2--r;i/-6- (3—>7 
mMM2 8T#^>tlfc4-^;^D-5- (2->77-7x;^» - 

X HNMR (CDC 1 3 ) 5:6. 93-6. 8 4 (1H, m) , 6. 96-7. 
12 ( 3 H, m) , 7. 27-7. 38 ( 3 H, m) , 7. 38-7. 48 
10 (2H, m) . 7. 54 (1H, dd, J = l. 6Hz, 7. 6Hz), 7. 
68 (1H, d, J = 13. 2Hz) , 7. 89 (1H, t, J = 7. 6H 
z, ) 8. 42 (1H, d, J = 7. 6Hz) , 8. 65 (1H, s) 
ESI -MS (m/e) :4 3 0 [M + H] 

15 3 0 

5- (2->7;-7x;»-» - 2 -fcf'J^>- 2 6 - (4- 

X HNMR (CD3OD) 6:2. 78 (2H, t, J = 7. 0Hz) , 3. 7 
2 (2H, t, J = 7. 0Hz) , 6. 83 (2H, d, J = 8."6Hz) , 

6. 94 (1H, d, J = 8. 6Hz), 7. 19-7. 21 (3H, m) , 
25 7. 41 (1H, s), 7. 56 (1H, t, J = 8. 6Hz) , 7. 63- 

7. 73 (3H, m) , 8. 11 (1H, t, J = 7. 8Hz), 8. 26 
(1H, d, J=7. 8Hz) , 8. 85 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) : 449 [M + H] 
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mmm 3 1 

5- (4->7;-7x7»y) - 2 -hf US?> - 2 — 6 - (1-^ 

5 v>t, mnmitm%L<Djj&. z\n\zmcrc^mx\tzn^t^mt^m^ 

X HNMR (CDC 1 3 ) <5 : 6. 86-6. 90 (2H, m), 7. 11 (1 
/2H, ddd, J = 7. 3, 2. 8, 1. 5Hz), 7. 13 (1/2H, 
ddd, J = 7. 3, 2. 8, 1. 5Hz), 7. 18 (1/2H, dd, J 

10 =7. 3, 4. 8 Hz) , 7. 20 (1/2H, dd, J = 7. 3, 4. 8H 
z) , 7. 36-7. 41 (1H, m) , 7. 37 (1/2H, s) , 7. 4 
4 (1/2 H, s), 7. 48-7. 57 (3H, m) , 7. 60 (1/2 H, 
s) , 7. 66 (1/2H, s) , 8. 20 (1/2H, d, J = 2. 8H 
z) , 8. 21 (1/2H, d, J = 2. 8Hz) , 8. 30 (1/2H, d 

15 d, J = 4. 8, 1. 5Hz) , 8. 32 (1/2H, dd, J = 4. 8, 1. 
5 Hz), 8. 37 (1H, d, J = 7. OHz), 8. 65-8. 70 (1 
H, m) 

ESI -MS (m/e) : 42 2 [M + H] 

20 $mm 3 2 

2-h°^v>-2-^-5, 6-tfT, (tf'J^>-3— QVttis) -1H 

$mWl (IS 3) T#Sftfc4, 5-fc?7.- (tfU> f >-3--f;kt*>' 
) -^>if>-l, 2-y75>15mg0lfiJi?>lmlM(I, tf^v> 
25 -2-jjM>i7. 7mg, Rtfl- ( 3 ~z?*^)V7S. J *?U MM -3 
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L/x Mmffl»Ii'a7hif77>f- (Kiese lge 1™60F 254< 
Ar t 5 7 4 4 <j*;i^tfcll) > ^DD*M/^^;-;Hl 5/1 + 0. 
5 1%7/^TtK) KlTffiilU ^fc£*§ilft0#£bT#fc. 

X HNMR (CD 3 OD) 6:7. 20 — 7. 82 ( 6 H, m) , 8. 11(2 
H, s) , 8. 20-8. 28 (2H, m) . 8. 67 (1H, s) , 8. 7 
5 (1H, s) , 9. 4 7 (1H, s) 
ESI -MS (m/e) : 3 8 3 [M+H] 

10 

mmm 3 3 

5- (4-^^>7Mz;V-7i;^y) -2-fcf9S?>-2— <jl/-6- 

( b? u 2 > - 3 — f -» — ih— ^>x-f s Wnik 

IIH9t#^fc4- (4-^^>XM^-7i/+y) - 5- (b° 
15 U5»-3 — f;^^-» -^>if>-l, 2->>7^>£/BVvr, H»J3 

J HNMR (CDC 1 3 ) (5:2. 9 1 (3H, s) , 3. 0 4 (3H, d, J 

= 1. 6Hz), 6. 96 (2H, d, J = 9. 0Hz) , 7. 14-7. 1 
20 8 (1H, m) , 7. 19-7. 25 (1H, m) , 7. 35 (1/2 H, 

s) , 7. 41 (1/2H, s) , 7. 68 (1/2H, s) , 7. 73 (1 

/2H, s) , 7. 84 (2H, dd, J = 9. 0, 1, 6Hz) , 8. 24 
(1H, dd, J = 7. 1, 2. 7Hz), 8. 32-8. 35 (1H, m) , 

8. 5 9- 8. 6 2 (1H, m) , 8. 69 ( 1 H, d, J = 2. 5Hz) , 
25 9. 63-9. 64 (1H, m) , 10. 91 (lHxl/2, brs), 1 

0. 8 (lHx 1/2, brs) 

ESI -MS (m/e) : 46 0 [M+H] 



mmm 3 4 
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5- (4-^/^MM^Jl/-7i;^-» -6- (2-^>7JlQft- 
Jl/-7x7 ^» - 2 - bf 7^>- 2 — f )V- 1 H-^>X-f $^/-JU 

5- (2-^^>X)V^s~)V-y^J^iy) -^>-t?>-l, 2->?7^>£ 

*HNMR (CDC 1 3 ) 6:2. 9 5 (3/2H, s) , 2. 9 9 (3H, b 
r s) , 3. 05 (3/2 H, brs), 3. 08 (3H, brs), 6. 8 
0-6. 91 (3H,m), 6. 89-6. 95 (3H, s) , 7. 17-7. 
24 (1H, m) , 7. 20 (1/2H, s) . 7. 3 5-7. 3 9 (2H, 
m) , 7. 3 5- 7. 3 9 (1/2H, m) , 7. 4 6- 7. 5 4 ( 1 H, 
m) , 7. 66 (1/2H, s) , 7. 70 (1/2H, s) , 8. 02 (1 
H, d, 3 = 7. 8Hz) , 8. 60 (1H, d, 3 = 2. 4Hz) , 8. 6 
7 (1H, dd, 3 = 2. 4, 2. OHz) , 9. 61 ( 1 H, d, 3 = 2. 
OHz) , 10. 6 5 (1/2H, brs) , 10. 74 (1/2H, br 
s > 

ES I -MS (m/e) : 5 3 0 [M + H] 
3 5 

5- (2->-Ty-73iy^-» -2-tf^>>>-2— Q1/-6- (4-** 

^6I0!|1 7 T?# 6 nfc 4- (2-^7;-7x/^» -5 - <4-.**> 
XM^-7xy^y) -^>if>-l, 2-y7§>*/BV*T, 11133 

2ti^i©m -ntc2pi;fc7j^x«^n6t^tM^^it-§.^tt 

*HNMR (CD 3 OD) <5 : 3 . 0 9 (3H, s) , 6. 9 1 (1H, d, J 
= 7. 8Hz) , 6. 9 6-7. 0 0 (2H, m) , 7. 15 ( 1 H, t d, 
J = 7. 6Hz, 1. OHz) , 7. 54-7. 58 (1H, m) , 7. 64 
(1H, dd, J = l. 6Hz, 7. 8Hz), 7. 72 (2H, d, J = 3. 
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5Hz) , 7. 87 (2H, d, J = 8. 6Hz) , 8. 77 ( 1 H, d, J 
= 2. 7Hz) , 8. 81-8. 85 ( 1 H, dd, J = l. 6Hz, 2. 7 
Hz) ,8.52 (1H, d, J = l. 6Hz) 
ESI-MS (m/e) : 4 8 4 [M+H] 

5 

mmm3 6 

5- (2-^b^r->-7xy^'» -6- (4-^^>7Jl/^-7x/^ 

- 2 - v^yy- 2 — 1 H-^/X-f g^/rik 

6T#en^4- (2-^h^r^-7i;^» -5 - (4-^^ 
10 >7>)Vfc-)V-7x.y3rz/) 1, 2 - v75 >£ffll*T, ^560!) 

X HNMR (CDC 1 3 ) 6:3. 0 4 ( 3H, s) , 3. 7 1 (3H, d, J 
= 3. 1Hz), 6. 86-6. 97 (3H, m), 7. 00 (1/2 H, 

15 s), 7. 06-7. 14 (3H, m), 7. 34 (1/2 H, s) , 7. 3 
6 (1/2H, s) , 7. 68 (1/2H, s) , 7. 85 (2H, dd, J 
= 9. 0, 3. 1Hz), 8. 56-8. 59 (1H, m), 8. 65 (1H, 
dd, J = 4. 3, 2. 7Hz), 9. 57-9, 61 ( 1 H, m) , 10. 
24.(lHxl/2, brs) , 10. 34 (lHxl/2, brs) 

20 ESI-MS (m/e) : 48 9 [M + H] 

»#I3 7 

5- U~^^)Vti)Vn^)V-y^y^r ; y) -6 - (2-^>7Jl/#c: 

ji/-7x;^» - 2 ~^7"/-)i-2-^)V- 1 H-^>x-r gjVrjk 

25 ^l&0iJ2 0T#£ftfc4- ( 4 - Vt^Mfrn^ )V- 7 x J - 
5- (2-/^>^»-7i^^) -^>if>-l, 2-^7^X 
W^7y-;V-'2-*;l/^^U-7;Uxt:K^fflViT, lHJIMl (I@4) £ 
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*HNMR (CDC 1 3 ) 6:2. 9 4 (3/2H, s) , 2. 96 (3H, b 
rs), 3. 05 (3/2H, brs), 3. 0 8 (3 H, brs), 6. 8 
7-6. 93 (3H, m) , 7 . 13 (1/2 H, brs), 7. 16-7. 
' 23 (1H, m) , 7. 34-7. 38 (2H, m) , 7. 45-7. 53 
5 (1H, m) , 7. 51 (1/2 H, brs), 7. 54-7. 56 (1H, 
m), 7. 62 (1/2 H, s) , 7. 66 (1/2 H, s), 7. 94 (1 
H, d, J = 3. 1Hz) , 8. 01 (1H, dd, J = 7. 8, 1. 6H 
z) 

ES I -MS (m/e) : 5 3 5 [M+H] 

10 

5- (2-'>7/-7x/^» -2-tf'J^>-3— r;V-6- (4-* 

»0<ll 7t#Snfc4- (2-v'7/-7x;^y) -5- (4-^^> 
15 XM-Jl/-7x; + ^) -^>i£>-l, 2-i?75>15mgON-^ 
Jl/tfDUK>0. 3mllfl:. fc!U^5»-3-;&;i/#>«3. 3mg, 
l-kFn^>yh'J7^-JH5mg, Rtf£l- (3 -^^^75 
y^Ptr;!/) -3-lfM^^5K--II?Il 5mg^Jlg»A, M 

20 7KlCT?5fe#^ ®m*ffi&133kVtco #e.tlfc^^N-^^tfP U F>0. 
2ml fc»#U HbU7MD^^>7;V*>ti'7fUk ,t )A5mg^JiD 
M«£14 0gK:T-i«$#Ufco R^^Sr, i£*B+JEE$#7n 
•7h^77^- [ODS-AS- 3 6 O-CC (YMCftSSD #W : tK~T 

th-bu;i/-o. i%hU7Mn»iE] iitmfco #e»n^7^^ 

iHNMR (CD3OD) 6:3. 10 (3H, s) , 6. 9 2 ( 1 H, d, J 
= 7. 6Hz) , 6. 99 (2H, d, J = 8. 6Hz) , 7. 20 ( 1 H, 
t, J = 7. 6Hz), 7. 58 (1H, t, J = 7. 6Hz), 7. 64 ( 
1H, d, J = 7. 6Hz), 7. 70-7. 80 (2H, m), 7. 87 ( 
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2H, d, J = 8. 6Hz), 7. 96-8. 02 (1H, m) , 8. 58 ( • 
1H, brs) , 9. 36 (1H, brs) 
ESI -MS (m/e) :4 84 [M+H] 

5 mmm 3 9 

5- (2->7;-7i;^» -2- ri. 2, 5] -rrvrv-jy- 

[1, 2, 5] -^7^7V/-;P-3-*;U#>«SfflViT» Hl«J38<h 
10 E«©;fri5k cnt!pi;fc^X«tne>t«^tStt*'*&toii:S2:i:K:<J;D, 

1 HNMR (CD3OD) 6:3. 09 (3H, s) , 6. 90 (1H, d, J 
= 7. 8Hz) , 6. 98 (2H, d, J = 8. 6Hz) , 7. 19 (1H, 
t, J = 7. 7Hz) , 7. 56 (1H, t, J = 7. 8Hz), 7. 64 
15 (1H, d, J = 7. 8Hz) , 7. 72 ( 1 H, s) , 7. 73 (1H, 
s) , 7. 87 (2H, d, J = 8. 6Hz) , 9. 39 (1H, s) 
ESI -MS (m/e) :4 9 0 [M+H] 

MM® 4 0 

20 5 - (2 —>7y-7x;^) -2- (2H- [1, 2, 3] -HJ7>/- 
)V-4-^()V) -6 - (4-^^>XJl/^-7x;^» - 1 H-^>X 

2H- [1, 2, 3] - h U 7 V-^- 4 -#;i/#>^£/8l>T, Hl»J3 

X HNMR (CD 3 OD) 6:3. 12 (3H, s) , 6. 9 1 (1H, d, J 
= 7. 6Hz) , 6. 98 (2H, d, J = 8. 6Hz) , 7. 20 (1H, 
t, J = 7. 6Hz) , 7. 56 (1H, t, J = 7. 6Hz), 7. 64 ( 
1H, d, J = 7. 6Hz) , 7. 70 (1H, d, J = 2. 7Hz) , 7. 
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87 (2H, d, J = 8. 6Hz), 8. 52 ( 1 H, brs) 
ESI -MS (m/e) :4 7 3 [M+H] 

mmm 41 

5 5- (2-y7;-7i;^» -2-7 7lf>-3— (4-^ 

10 1 HNMR (CD 3 OD) 6:3. 06 (3H, s) , 6. 84 (1H, d, J 
= 7. 8Hz) , 6. 92 (2H, d, J = 8. 6Hz) , 7. 15 (1H, 
t, J = 7. 8Hz), 7. 52 (1H, t, J = 7. 8Hz), 7. 57- 
7. 62 (2H, m) , 7. 82 (2H, d, J = 8. 6Hz) 
ES I -MS (m/e) : 4 7 4 [M + H] 

15 

mmm 4 2 

5- (2->7;-7x;^» -2- (4H- [1. 2, 4] -HJ7V~- 

;i/-3— f;p) -6 - (4-^^>7M^ji/-7i;»^) -ih-^>^ 

20 [1. 2, 4] - hU7l/-;i/-3-*;^>m^ffi^T, «^J3 8i|^ 

"HNMR (CD3OD) <5 : 3. 0 7 (3H, s) , 6. 9 2 (1H, d, J 
= 7. 8Hz) , 6. 98 (2H, d, J = 8. 6Hz) , 7. 19 ( 1 H, 
25 t, J = 7 . 8Hz), 7. 55 (1H, t, J = 7. 8Hz), 7. 63 ( 
1H, d, J = 7. 8Hz) , 7. 74 (2H, d, J = 6. 3Hz) , 7. 
85 (2H, d, j = 8. 6Hz) , 8. 73 (1H, s) 
ESI -MS (m/e) : 47 3 [M+H] 
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MMM4 3 

5- (2-j!>;Wt^J^7x;»S/) -2-tf'J^>-2— DV-6- (bf 

u yy- 3 zrllM^) - 3= H-^>x-f $ ^/-;k 

^»5T#6»n^5- (2->7;-7x;^) -2-tf>J>?>-2- 
5 ^;i/-6- (KUS»-3 — - 1H-^>X<5^/-;P3. 5 
mg(D8 0%«», £jM£5 O^KT^&gl^bfco KJE»&t!^ 
j^a^BE^ft^DTh^^- [ODS-AS-3 6 0-CC (YMCftg 

10 hhX%tc.o 

X HNMR (CDC 1 s ) (5:5. 59 (1H, brs), 6. 80 (1H, d 
d, J = 8. 4Hz, 0. 8Hz), 7. 01-7. 48 (7H, m), 7. 
88 (1H, td, J = 8. OHz, 2. OHz) , 8. 16 (1H, dd, 
J = 8. 4Hz, 2. OHz), 8. 21 (1H, s), 8. 27-8. 85 
15 (1H, m) , 8. 38 (1H, d, J = 8. OHz), 8. 63 (1H, d, 
J = 8. 4Hz) 

ESI — MS (m/e) :424 [M + H] 
#i»J4 4 

20 5- (A-tpvn^ )i-7^y*y) -2-Wz?y-2— 01-6- (tf 
u yy- 3 — <f)\,**y) - 1 u-<yx-m^J-)V 

«0!l7T#6>ftfc5- (4-y7;-7x/^y) -2-tTU> ? >-2- 

^ ))/-€>- ()V**y) - lH-^yx-t ^^J-frzm^ 

/HNMR (CDC 1 8 ) 6:6. 82 (2H 5 d, J = 8. 8Hz), 7. 1 
3 (1H, ddd, J=8. 4, 2. 6, 1. 5Hz) , 7. 17 ( 1 H, d 
d, J = 8. 4, 4. 8Hz), 7. 13-7. 2 0 (1H, m) , 7. 3 
0-7. 37 (1H, m) , 7. 38 (1H, ddd, J = 7. 7, 4. 4, 
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1. 1Hz) , 7. 71 (2H, d, J = 8. 8Hz), 7. 87 (1H, d 
dd, 1 = 7. 7, 7. 7, 1. 8Hz) , 8.. 16 (1H, dd, J = 2. 

6, 0. 7Hz) , 8. 25 ( 1 H, dd, J = 4. 8, 1. 5Hz) , 8. 
3 9 (1H, ddd, J = 7. 7, 1. 1, 0. 7Hz), 8. 6 1 (1H, 

5 ddd, J=4. 4, 1. 8, 0. 7Hz) 
ESI-MS (m/e) :424 [M + H] 

mmm4 5 

. 5- {A-fs)Vn^ )V-yx.J^-z/) - 6- (If U^>- 3 --f^^-^r 

10 - 2 z±7V=jkz 2 zrQkz 1 H-^>X-f g^A-jk 

Hlfc0!l7T?#&ftfc4- (4, 5-y757-2- (fcTU S?>- 3 — f 

15 X HNMR (CDC 1 ,) 6:6. 01 (2H, brs), 6. 82-6. 86 
(2H, m) , 7. 13 (1H, ddd, J = 8. 4, 2. 9, 1. 5Hz) , 

7. 18 (1H, dd, J = 8. 4, 4. 6Hz) , 7. 29 (1/2H, 
s) , 7. 30 (1/2 H, s), 7. 5 2-7. 5 4 (1H, m) , 7. 9 
2 (2H, d, J = 8. 8Hz) , 7. 6 1 (1/2H, s) , 7. 6 4 (1 

20 /2H, s), 7. 70-7. 75 (2H, m) , 7. 92 (1H, d, J = 

2. 9Hz) , 8. 21 (1H, d, J = 2. 9Hz) , 8. 29 (1H, d 
d, J = 4. 6, 1. 5Hz) 

ESI-MS (m/e) :43 0 [M+H] 

25 ^»J4 6 

5- U-ftJWt^ Jl/-7x7^-» -2-eu^>-2--f;w-6- 

( 2 - a jwre^f ;V-7i;^-» - 1 h - ^ >x-r s y \A-;v 

--f;V-6- (4->7;-7i/^» - lH-^>X<5^/-Jl/^ffl^ 
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t, miMMi 3 tmm<D^m, z\n\zmcr^mx\tz.n^tnmt^m.^ 

X HNMR (CD 3 OD) <5 : 7. 86 (2H, d, J = 8. 8Hz) , 7. 1 
3 ( 1 H, t, J = 7. 6Hz), 7. 39 (1H, t, J = 7. 6 H z ) , 
5 7. 4 5-7. 7 4 (4H, m) , 7. 78 (2H, d, J = 8. 8Hz) , 
7. 91 (1H, d, J = 7. 6Hz) , 7.. 99 (1H, t, J = 7. 6H 
z) , 8. 30 (1H, d, J = 7. 6Hz) , 8. 74 (1H, s) 
ESI -MS (m/e) :46 6 [M+H] 

10 H»J4 7 

5- (3-^;i/;^^-7i/^'» -2-tfU^>-2— r;^-6- (2 
TOM 

15 — r;i/-6- (3-'>7y-7x;^» - iH-^>x-f s^y-;^^ 
t, mmm43tnu<D^m, z\n\zmvttmx\$z\nzti%mt*®.fr& 

X HNMR (CD3OD) <5:6. 78-6. 9 6 OH, m) , 6. 96-7. 
08.OH, m) , 7. 08-7. 20 (1H, m) , 7. 30-7. 70 ( 
20 7H, m) , 7. 8 8-8. 0 8 (2H, m) , .8. 2 9 (1H, d, J = 7. 
6Hz) ,8.73 OH, s) 
ESI -MS (m/e) : 46 6 [M+H] 

mum 4 8 

25 5- U-*9>X)V*-)V-yx.S : ¥*s) -2-WV>-2-' fJP-6- 
( 2 - £jkAj^f ^-7x;^y) -1H-^ >X-f 5 £V^jk 

Hd&m 7-e#*>ftfc5- (2->'7;-7x;^» -2-t?u^>-2 
— r;i/-6- (4-^^>x;1/t|n-;i/-7x/+v') -m-iyX-i^W 
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1 HNMR (CDgOD) 5:3. 12 (3H, s) 6. 8 5 ( 1 H, d, J 
= 7. 8Hz), 6. 98 (2H, d, J = 8. 6Hz) , 7. 15 (1H, 
t, J = 7. 8Hz), 7. 42 (1H, t, J = 7. 8Hz), 7. 5 2 ( 
1H, dd, J =4. 3Hz, 7. 0Hz), 7. 64 (2H, brs), 7. 
83 (2H, d, J = 8. 6Hz) , 7. 91 (1H, d, J = 7. 8Hz) , 
8. 01 (1H, dd, J = 7. 0Hz, 7. 8Hz) , 8. 32 (1H, d, 
J = 7. 8Hz) , 8. 76 (1H, d, J=4. 3Hz) 
ESI -MS (m/e) : 50 1 [M + H] 

H»J4 9 

5- (4-^^>XJl/^n;i/-7x/^rv) -2-\iy=Jy-2-^)V-&- 

—OP- 6 - (4-^^>XM^-7i;+y) - lH-^>X-r 

X HNMR (CDgOD) 6:3. 05 (3H, s)-, 5. 80 ( 1 H, brs 

), 6. 82 (1H, d, J = 7. 8Hz), 6. 95-7. 00 (3H, m 

), 7. 17 (2H, q, J = 8. 2Hz), 7.. 36-7. 39 ( 2 H, m 

), 7. 76 (1H, d, J = 7. 8Hz), 7. 81-7. 85 (2H, m 

) , 8. 15 (1H, d, J = 7. 8Hz) , 8. 63 (1H, s) , 8. 7 
2 (1H, s), 9. 66 (1H, s), 10. 80 (1H, brs") 
ES I -MS (m/e) : 5 0 2 [M+H] 

mmm 5 0 

5- U-flJWt^JP-yxy*^) - 2 — tf U 2 -<i)V- 6 - 

( 1 - a-* '> - tf U V > ~ 3 zr f JM± vO ~ 1 H - ^ >X-f 5 gVrzjk 
^»J3 1T#6*1&5 - (4->77-7x;^» -2-tf'J-^>- 
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2 --oi/- 6 - (i trus>>- 3-<;m-*-» -ih-^>x-t 

J HNMR (CDC 1 3 ) 6:6. 82-6. 86 (2H, m), 7. 15-7. 
5 2 6 (2H, m) , 7. 3 8-7. 4 2 (1H, m) , 7. 4 1 (1/2H, 
s) , 7. 44 (1/2H, s) , 7. 5 4-7. 5 8 (1H, m) , 7. 6 
2 (1/2H, s) , 7. 65 (1/2H, s) , 7. 71-7. 75 (2H, 
m) , 8. 12-8. 16 (1H, m) , 8. 22-8. 27 (1H, m) , 
8. 37 (1H, d, J = 7. 0Hz) , 8. 64-8. 6 7 (1H, m) , 
10 ESI -MS (m/e) : 440 [M + H] 

mmm 5 1 

5- (3jzMM$*dAzz2xU*±l -2-bru^>-2-^;p-6- (tf 

u vy- 3 --ov-t^jy) - 1 h-^>x-t s y v-jy 

15 ^F!l6T#e,tlfc5 - (3-->T/-7xy^5» - 2 -tfU V>- 2 - 

'HNMR (CD C 1 3 ) <5:7. 07 (1H, ddd, J = 0. 8, 3. 4, 
20 10. 3Hz) , 7. 36 ( 1 H, dd, J = l, 9, 3. 4Hz) , 7. 4 

0 (1H, t, J = 10. 3Hz), 7. 56 (1H, s), 7. 57-7. 

62 (2H, m) , 7. 69 (1H, dd, J = 7. 2, 10. 3Hz) , 7. 

73 (1H. s) , 7. 78 (1H, ddd, J = 0. 8, 3. 8, 11. 4 

Hz), 8. 16 (1H, dt, J = 3. 0, 11. OHz), 8. 29 (1 
25 H, dt, J = 0. 4, 11. OHz), 8. 37-8. 4 1 (2H, m), 

8.8 0 (1H, d t, J = 0. 4, 3. 8Hz) 

ES I -MS (m/e) : 4 2 4 [M + H] + 



mm 5 2 
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5- (2-^J^-f^-7x7ty) - 6- ^)V^T)Vn^ )V- 

7x/^»-2-fc?'Jv/-2 — f - 1 H - ^ >X-f 5 ££z)k 

mn®2 8rn^ntc4-y)v-tu- 5- (2-^7;-7x;+^» - 

'HNMR (CDC 1 3 ) 6:2. 98 (3H, brs) , 3. 07 (3H, b 
r s ) , 5. 72 (1H, brs), 6. 76-6. 83 ( 3 H, m) , 6. 
.97 (1/2 H, brs), 7. 09 (1/2 H, dd, J = 7. 7, 7. 7 
10 Hz), 7. 11 (1/2 H, dd, J = 7. 7, 7. 7 Hz) , 7. 14 
(1/2 H, s), 7. 30-7. 35 (3H, m), 7. 37-7. 40 
(1H, m) , 7. 67 (1H, d, J = 7. 7Hz) , 7. 86 ( 1 H, d 
dd, J = 7. 7, 7. 7, 1. 5Hz) , 8. 12 ( 1 H, dd, J = 7. 
7, 1. 8Hz), 8.14 (1H, dd, J = 7. 7, 1. 8Hz), 8. 
15 38 (1H, d, J = 7. 7Hz), 8. 61-8. 62 (1H, m), 10. 
9 9 ( 1 H, brs) 

ESI —MS (m/e) : 494 [M + H] 
5 3 

20 5- (2-i;MK;V-7xy^y) - 6- (4 -V^)Vj])Vn^ )V- 

7x/^» -2-^yy-ji/-2— Qkz ih-^>xV$^V-;p 

HWJ5 2T#£ftfc4- (2-y7;-7x;^y) -5-tfX- (4- 
^pWl^Wt^-Olz-^x/^/) -^>if>-l, 2-> f 75>^fflViT, 
H»J3 7M»J4 3 ^^©7j^ eitl^Dfe^Xtt^nexi:^ 

: HNMR (CDC 1 3 ) 6:2. 97 (3H, brs), 3. 08 (3H, b 
rs), 5. 9 1 ( 1 / 2 H, brs), 6. 00 (1/2 H, brs), 6. 
75-6. 82 (3H, m), 6. 93 (1/2 H, brs), 7. 07-7. 
13 ( 1 H, m) , 7. 17 (1H, brs), 7. 25 (1/2 H, br 
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s) , 7. 32 (2H, d, J = 8. 8Hz) , 7. 53 (1H, d, J : 2. 

9 Hz) ,7. 65 (2H, d, J = 8. 8 Hz)., 7. 37-7. 40 ^1 

H, m), 7. 65 (1H, d, J = 7. 0Hz), 7. 92-7. 9 3 £ 1 
H, m) , 8. 11 (1/2H, d, J = 6. 6Hz) ,8.13 (1/ H, 
5 d, J = 6. 6Hz) |v 
ESI-MS (m/e) :5 0 0 [M+H] 

§£»J5 4 

. 5- (2-^JPA ,; E<JV-7x;^-» -2-tfU> ? >-2--r;t/-6- 4 
10 - (2- (2, 2, 2-h'j7MP-7th^-» -XfjW) -7xA > 

) -iH-^>x-rs^/-;i/-- m^j^affRjft 

H»!J3 0T#e>*lfc5- (2-^77-7x/^» -2-tfU^> ?2 
— T Jl — 6 - (4- (2-fc HD#'>I^) -7i;^» - 1H-^ X 

DS-AS- 3 6 0-CC (YMClt^) fill : *-T"fe b~ h \ ' . 

*HNMR (CDgOD) 5:2. 94 (2 H, t, J = 6. 7 Hz) , 4 fl 
20 7 (2H, t, J = 6. 7Hz), 6. 84 (2H, d, J = 8. 6 H z |> 
6. 9 0 (1H, d, J = 8. 6 Hz) , 7. 19 ( 1 H, d, J = 8. : H 
z), 7. 25 (1H, d, J = 8. 6 Hz), 7. 41 (1H, s) , |. 
42-7. 48 ( 1 H, m) , 7. 58 (1H, s ) , 7. 61-7. 6 J ( 
1H, m), 8. 09 (1H, t, J = 7. 8Hz), 8. 25 (1H, |, 
25 J = 7. 8Hz), 8. 83 (1H, d, J = 4. 7Hz) 

ESI-MS (m/e) : 5 6 3 [M + H] $ 

mmms 5 Jk 

5- (4-7JJl/A^-r;i/-7x/^5» -6- (4_^2^kM^^L j- 
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7 x / - 2 - tr U v > - 2 -- oi-iH-^yx^s. yy-jy 
mnmi 8t#^nfc4-7jwn-5 - u-^^i^w^-r 

yx.;*i/) -2-- ha-7x-ji/7a>, Rtf4-k Fn^v- ^>y*n 

: HNMR (CDC 1 3 ) 5:2. 97 (3H, brs), 3. 08 (3H, b 
rs), 6. 80-6. 86 (4H, m), 7. 26-7. 29 (2H, m) , 
7. 31 (1/2H, s) , 7. 35 (1/2H, s) , 7. 38-7. 41 
(1H, m) , 7. 66-7. 70 (3H, m), 7. 86-7. 91 (1H, 
10 m), 8. 40 (1H, d, J = 7. 8Hz), 8. 65 (1H, d, J = 4. 
7Hz) , 10. 89 (1H, brs) 
ESI -MS (m/e) :49 4 [M+H] 

mmm 5 6 

15 5- (4-^5 1 ^M : E-<^-7x;^-» - 2 - fcf' J ¥>- 2 --f Jl/- 
6- (h°Uv>-3— T;^^'» - lH-^>X-f ^^/-^ 
H«J1 0T#S>tlfc5- (4-* h*v#;Wfc;|/-2-tf'Jv>-2- 

<i)i-6- (true?>-3--r;p^><) -ih-^>x^5^;-^3. o 

mg<D*^/-;Hm 1 4 0%^^7$^^/-Jl'M0. 0 5 

ffliI^O"7h^77^- (Kieselgel™60F 254 , Art5744 

(*;i/7ttgD , ^dd^/^;-j1/=2o/i) ktshhu ^jlte 

'HNMR (CDC 1 8 ) 5:2. 96 (3/2 H, s) , 2. 97 (3/2 H, 
25 s) , 6. 80 (1H, d, J = 8. 4Hz), 7. 14-7. 23 (2H. 
m) , 7. 36 (1H, brs) , 7. 40 (1H, dd, J = 7. 7, 4. 
7Hz), 7. 62 (1H, brs), 7. 66 (2H, d, J = 8. 4H 
z) , 7. 90 (1H, dd, J = 7. 7, 7. 7Hz) , 8. 10 ( 1 H, 
b rs)., 8. 20 (lH.brs), 8. 37 (1H, d, J = 7. 7H 
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z) , 8. 6 3 (1H, d, J=4. 7Hz) 
ESI -MS (m/e) :43 8 [M+H] 

mmm 5 7 

5 5- (4-^^>x;v^jv-7x;^'» -6- (2-^^-;i/^;i/A ; e-r 

4T#e»nrc5- (2-Ib^M^-7x^>') -6- 
(4-^^>7Jk»-7x;^» -2-tfUi?>-2 — f;i/-lH-^ 

^NMR (CDC 1 3 ) 6:2. 73 (3/2 H, s), 2. 74 (3/2 H, 
s), 3. 03 (3H, s) , 6. 74-6. 79 (1H, m), 6. 8 9- 
76. 96 ( 2 H, m) , 7. 01 (1/2H, brs), 7. 09-7. 1 
5 (1H, m) , 7. 17 (1/2H, brs)., 7. 30 (1/2H, br 

15 s), 7. 40 (1/2 H, brs), 7. 40-7. 44 (1H, m), 7. 
72 (1H, s) , 7. 82 (2H, dd, J = 8. 2, 6. 7Hz) , 7. 
88-7. 93 ( 1 H, m) , 8. 10-8. 15 (1H, m) , 8. 41 
(1H, d, J = 6. 8 Hz) , 8. 6 6 (1H; s) , 11. 0 9 (1/2 
H, brs) , 11. 12 (1/2H, brs) 

20 ESI -MS (m/e) : 5 1 5 [M+H] 

mmms 8 

5- U-^^ftJWE-t JV-7x;4e/) -6- {2 )Vrt=£ 
<i)V-7x./*i/) -2-¥Vi?>-2— Y^-lH-^/X-f^ £/rik 
25 iiM2 4?#5nfc5- (2-Ih4y*jl/»-7x;+y) -6- 

(4-^^^mjv;\'^^-7x;+-» -2-tru5»-2— r;i/-i 
H-^>x-r^^v-^fflViT, ^«J5 6 tmuo^m. z.n\zmvtcjs 

'HNMR (CDC 1 8 ) 6:2. 77 (3H, d, J = 3. 5Hz), 2. 9 
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9 (3H, brs), 3. 08 (3H, brs), 6. 75-6. 86 (3H, 
m) , 7. 00-7. 14 (1H, m) , 7. 1,5-7. 2 7 (1/2 H, 
m), 7. 27-7. 32 (2H, m) , 7. 27-7. 32 (1/2 H, 
m) , 7. 35-7. 42 (2H, m) , 7. 69 (1H, s) , 7. 87- 
5 7. 9 1 (1H, in) , 8. 11-8. 17 (1H, m) , 8. 4 0 ( 1 H, 
d, J = 7. 4Hz) , 8. 66 (1H, s) , 11. 01 ( 1 H, brs) 
ESI-MS (m/e) : 5 0 8 [M+H] 

mmm 5 9 

10 5- {2-^^-)Vts)Vn^ -2-tfUS?>-2— ( JV- 6 
- (b?Ui?>-3— fjkfr^) ^ih-^>xV$^V-;P 
HJIflll (Ii2) T?#$nfc3- (2-7Mn-4--hD-7iy + 

WJ1S^WJ5 6<t|w]a©^ emiCiflC^SX^Jin^tSfei:^ 
15 i&^&fcitS^fcckD, ^fc-&«*|gfi0#£LT#&. 

! HNMR (CDC 1 3 ) (5:2. 70-8. 80 (3H, m) , 6. 77 (1 
H, d, J = 7. 6Hz) , 7. 25-7. 44 (7H, m) , 7. 67 (1 
H, s), 7. 82 (1H, t, J = 7. 6Hz), 8. 15 (1H, t, J 
= 7, 6Hz), 8. 18-8. 26 (1H, m) , 8. 26-8. 36 (1 
20 H, m), 8. 38 (1H, d, J = 7. 6Hz), 8. 64 (1H, d, J 
= 2. 4Hz) , 10. 6 (1H, brs) 
ESI-MS (m/e) : 43 8 [M + H] 

$mw6 0 

25 5- (4-^^>7M^-7xy^y) - 2 - fcf U V>- 2 — QV- 6 - 
(2- (2H-^hyV-)V~5-^)V) -7x7»-» -lH-^>X-fg 

&ttSttl 7T#£>nfc5 - (4-^^>^-Jl'-7x;4 : i/) -2-tf 
V5?>-2-<f)V-6- (2-y7;-7i;+^) - 1 H-^>X-f 5 ^/ 
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—)V3 OmgO^fMMTS h* 1 m 1 7z?ikj~ h U 3 0m 

g> W^tT^v^7A3 2mg^^.. £&»1 7 0StT2 4B#« 
^Lfco ^ii'&tl^M+JE^^OTh^^^^/- [ODS-AS-3 6 
' 0-CC (YMCfttS) SM^K-T^h-HJ^-O. l%h'J7Mn 

'HNMR (CD 3 OD) 6:3. 11 (3H, s) , 6. 7 5 <2H, d, J 
= 8. 6Hz) , 6. 96 (1H, d, 3 = 7. 6Hz) , 7. 29 (1H, 
t, 5 = 7. 6Hz) , 7. 51 (1H, t, J = 7. 6Hz) , 7. 62 ( 
10 2H, d, J = 8. 6Hz) , 7. 58-7. 69 (1H, m), 7. 73 ( 
1H, s) , 7. 93 (1H, s) , 8. 13 ( 1 H, d, J = 7. 6Hz) , 
8. 08-8. 16 (1H, m), 8. 33-8. 38 (1H, m), 8. 8 
4 - 8 . 8 8 (1H, m) 
ES I -MS (m/e) : 5 2 6 [M + H] 

5- (4-^^>XM^-7i7^» -2-H'Jy>-2-^;l/-6- 
(2- (2- (N-hHP^'>^;VA'A-f$ -7x7^» - 1 H- 

20 HJS0111 7^#6nfc5- (4-^^>7 t ;i/*n;i'-7xy^r5/) - 2 - tf 
"Jy>-2--f;V-6- (2-y7;-7x/ + y) - 1 H-^>X-f 
-)V2 5mg©I^;-JV2ml», 5 0%t ^D^yjl/7$>MI0. 
lml £tm*-, EM^5 0ll:Tl«Ijftfc. i§&£$cJ£§?*U #6 
nfc»Jtft»MlfJi^OVh^97-r- (Ki e s e 1 ge 1™6 0F 2 54 , 

25 Art 5 7 44 (*;i/£*fc«) , ^DD*M//^;-;V=5/l) \ZT%a 

X HNMR (CDC 1 3 ) (5:3. 0 6 (3H, s) , 5. 12 (2H, s) , 
6. 52 (1H, s) , 6. 80 ( 1 H, d, J = 7. 6Hz) , 7. 11 ( 
2H, d, J = 8. 6Hz) , 7. 28 ( 1 H, t, J = 7. 6Hz)-, 7. 
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47 (1H, dd, J = 7. 8Hz, 4. 3Hz) , 7. 66 (1H, d, J 
= 7. 6Hz) , 7. 66 (1H, s) , 7. 8 9. (2H, d, J = 8. 6H 
z) , 7. 96 (1H, t, J = 7. 8Hz) , 8. 55 (1H, d, J = 7. 
8Hz) ,. 8. 65 (1H, d, 3 = 4. 3Hz) 
5 ESI -MS (m/e) : 5 1 6 [M+H] 

mmm6 2 

5- (4-^^>7,;i/^n;i/-7xy^'» - 2 - tf u> ? >- 2 --ov- 6 - 

. (2- (2-^V-4, 5-ybHD- [1. 2, 4] -a^-fr^T >/-;!/ 
10 -3— i)V) -7x;^» -lH-^>X^fS^/"JV 

H»J6 lT#e>tlfe5- (2- (N-hKD+iO^WtiW^ m;w - 

7i/^» -2-k°u^>-2--r;i/-6- (4-^^>^;i/*-;i/-7x 
- iH-^>x-f5^/-^8mg^N-^^;i'tfnu> J y>o. 2 

5ml*i£K:» 1. 1* -^jH-jl/^>^;-JH0mgm, 
[OD.S-AS-3 6 0 -CC (YMCttfi) &KriB : *-7-fe h-hU;P- 

20 'HNMR (CDC 1 3 ) d : 3. 12 (3 H, s), 6. 84 (2 H, d, J 

= 8. 6Hz), 6. 82-6. 88 ( 1 H, m) , 7. 19 (1H, t, J 

= 7. 2Hz) , 7. 41-7. 47 (2H, m) , 7. 82 (2H, d, J 

= 8. 6 H z ) , 7. 91-7. 97 ( 2 H, m) , 8. 4 4 (1H, d, J 
= 7. 8Hz) , 8. 69 (1H, d, J=4. 3Hz) 

25 ESI -MS (m/e) : 542 [M+H] 

H»J6 3 

5- (4-^^>XJ^Jl/-7x/^'» - 2 -tf U> ? >- 2 --r;i/- 6 - 
(2- [1, 2, 4] -^ij-^Ty-^-3— fJl/-7i^-» -1H- 
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H»J6 lT#Stlfc5- (2- (N-fcFP^.v-^^WtA-f - 
71/^^) -2-tfU^>-2— f;i/-6- (4-/^>XW^-7x 

-iH-^>x-r^^/-^8mg©N-^5 1 ;nfciUvy>o. 2 

5mlgIL ^Wh^X^O. 5ml^j)D^ 1 0 OmzX 3 

p#p B i3t#b£. m^MGmitm&^mkfcvu^ytfyyj- cods-as 

-3 6 0-CC (YMCftSD ^M:7K-7-fehXh'j;i/-0. 1 % HJ 7 
WmWm2w?htf77J- (K i e s e 1 ge 1™60F 254 , Ar t 5 7 4 

iHNMR (CDC 1 3 ) 6:3. 03 (3H, s) , 6. 85-6. 9 7 (3 
H, m) , 7. 23 (1H, t, J = 7. 8Hz) , 7. 40-7. 4 5 (3 
H, m) , 7. 6 8-7. 7 4 (3H, m) , 7. 9 1 (1H, t, J = 7. 
8Hz) , 8. 03 (1H, d, 5 = 7. 8Hz) , 8. 42 (1H, d, J 
= 7. 8Hz) , 8. 6 5-8. 6 8 (2H, m) 
ES I -MS (m/e) : 5 2 6 [M+H] 

mmm 6 4 

5- (b:U3?>-3-^JM-*$/) -2-k!U> ? >-2— YJI/-6- (2- ( 

-iH-^>7r-rs^v-;i/ 

H«J5T?#6ft£5- (2-^7/-7iy^» -2-t!U> J >-2- 
T, ftttfl6 1 tra«©*«sT#Snfc5- (2- (N-t FD*$/#JW\*A 

-f s k-oio -7z;^» -2-tfu^>-2-^;p-6- (tru>*>-3 

r;i/^-» - iH-^>X-f5^/-;W2 0mg©fcTU5?>0. 5mli 
JfcK:, 3ml£Jn*-, EJfrtt£6 OgfcT**ftSI#b;fc. 

«JE«f*bfc«, ftW.mmm?UVh?f774- (Kieselge 1™60 
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F 25 4 , Art 5 7 44 (*)V#%M) ^ ^DD*jVA/^^y -)V= 1 0/1 

J HNMR (CDC 1 3 ) 6:6. 8.0-7. 0 0 (1H, m) , 7. 0 0-7. 
' 30 (4H, m) , 7. 3 0-7. 44 (2H, m) , 7. 44-7. 6 8 ( 
5 1H, m) , 7. 86 (1H, td, J = 7. 6Hz, 2. 0Hz) , 7. 9 

7 (1H, dd, J = 2. OHz, 7. 6Hz) , 8. 38 (1H, d, J = 

7. 6Hz) , 8. 60 (1H, d, J = 4. 8Hz) 

ESI -MS (m/e) :46 3 [M+H] 

io mmmQs 

5- (4-*5^-H U^>-3-7JPfr~;P) -2-HU^>-2— 1 )V~ 

6- (tfUv>-3— r;^^-» -iH-^>x-rs^/-;v 

H«J1 3T*#e>nfc5- (2-W-H'Jy>-5-^W77^ 
;W -2-bfUi^>-2— f^-6- (tf U v ? >- 3 — T^^^v') -1H- 
15 W^5^7-JH2mg©fh7kFa77>l. 5mlgl!:, 0X0 
NE92mg, WtKO. lml^iP^., MJ^£^tCT-«^#l/fc. 
M£}$JBb0icU ^^nfc^^^^ra^^P^b^^^^- [OD 
S-AS-3 6 0-CC (YMCttSS) Sttffi : Til b~ h U )V- 0 . 

20 ^h'J^ATK^Kfc^ ^PD^MHTiHib, iM-7^->")AT 

>HNMR (CDC 1 3 ) 6:2. 6 3 (3H, s) , 7. 2 3 ( 1 H, s) , 

7. 3 2 (1H, d, J = 7. 6Hz) , 7. 4 4-7. 5 0 (3H. m) , 

7. 93 (1H, t, J = 7. 6Hz), 8. 09-8. 14 (1H, m) , 
25 8. 28 (1H, d, J = 2. 8Hz), 8. 36-8. 41 (2H, m), 

8. 60, 8. 61 (tautomer, 1 H, s), 8. 68 ( 1 H, d, 
J = 4. 8Hz) , 8. 93, 8. 95 (tautomer, 1H, d, J = 
2. OHz) 

ESI -MS (m/e) : 444 [M+H] 
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5- (4-^>xji/*~;i/-7xy^>) -2- (i-^->-hu> ? >- 

' 2--OV) -6- (2-MA' ; E-f J 'V-7x;^» -1H-^>X-T5^7 

SEJfiW4 8T?»&nfc5- (4-^^>7;i/»-7x;^» - 2 - tf 
U5?>-2-' OP- 6- (2-^M ; E'f^-7x;^'» -lH-'OXY 

io ' &n&8a&i£ffl+flE«##D^h^:7^"- cods -as -3 6 o-cc 

X HNMR (CD 3 OD) <5:3. 12 (3H, s) , 6. 87 (1H, d, J 
15 =7. 8Hz) , 7. 00 (2H, d, J = 7. 8Hz) , 7. 18 (1H, 
t, 3 = 7. 8Hz) , 7. 43 (1H, t, J = 7. 8Hz) , 7. 69- 
7. 76 (2H, m), 7. 84-7. 86 (3H, m) , 7. 92 (1H, 
d, J = 7 . 8 H z ) , 8. 52 (1H, d , J = 7. 0Hz), 8. 64 ( 
1H, d, J = 7. 8Hz) 
20 ESI -MS (m/e) : 517 [M + H] 

mmm6 1 

4 _ (2-^h^>-7x;^» -2-bf'J^>-2— OI/-6- (bfUS? 
>-3— £jkj^) -lH-^>X^5^7-il/ 
25 (ZDS 1 ) 

5-7;^n-3- (2-^h^>7x7^» -2-ZhD7r'J>©^ 
2 _^^i/7x;-jH. 64g07b7th'D77>3 0ml 
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Whfcc m^T, ^^r-±)V *7 *-13-y>? ^7hU- (Jour 
nal of Organic Chemistry), 1 9 7 8^ ^43 
6-^-, 1 2 4 IK- 1 2 4 3KKlieft£ftW£#&fcT£j&L&3, 
5-^7;M-o-2-nha7~y >i. 9ig»» M^I&i:t:2 

COS 2) 

10 3- (2-^h^>7x;^» -2-^hO-5- (t?U^>-3 — <^ 
-T-U 

5-7;U^*D-3- (2-^h^>7i/^» - 2-~hP7^'J>3. 
0 3 gO^^fMMTS F3 OmlWt 3 - h HP^^tf U z?> 1 . 
2 4g> RtfRR#U#A5. '4 2gSrJP^., 9 0&fcT**£8l#l/ 

^^A^p^h^^7^- mmmm: ^ir>/»tx^=2/i~i/ 

1-1/2) fcT«»U Mfcfc«*«fiBH*£UT#fc. 
OD&3) 

20 3- (2-^h^>7x^y) -5- (tf U V>- 3 — t )\ttt 9 s) 
>if>-l, 2-^75>©M 

3- (2-^h^>7i;^» -2 ho- 5 - (tru^>-3— f;p 

-7~U>1. 3 3 eO*#J-)V2 Qmimmz, 2 0"%zk$tft/1 

(inii : >/si?if jy= i / 2 ~iix? jw \zxmu. 

(Ii4) 

4- (2-^h^>-7i/^» -2-tfU^>-2— r;i/-6- (tf u 
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3 -iH-^>x-r s.yv-fromm 

3- (2-^^>7x/^» -5 - (tf'J^>-3—f;^+x) 
>t?>-l, 2 -^75>5 9mg(D~ hn^>i?>0. 5ml}»K, fcfU 
y>-2-^;^^7;PxhK0. 0 2 6ml^l2 0^TtJPx., 

dP« : VKilfjN l / 1 -ffii^JK^ dd^ 

flEg£U #6tlfclS$MMI^PTh^77^- (Ki e s e 1 ge 
1™6 0F 264 , Art 5 744 (j*;i^*fc«) , ^DD*K/^^y-^= 
2 0/1) fcTfjfMU ^b'&t/^^^ibT^Co 
! HNMR (CDC1 3 ) 5:3. 7 9 and 3. 83 (total 3H, 
each s) , 6. 20-7. 40 (9H, m) , 7. 80-7. 88 (1 
H, m) , 8. 2 4-8. 6 5 (4H, m) , 1 0. 6 8-1 0. 9 4 ( 1 H, 
m) 

ESI -MS (m/e) : 411 [M + H] 
H«J6 8 

4 - (4-7MD-7i/^y) - 2 - h°7^>- 2 6 - (h°>l^ 
>-3— rjM^vQ -lH-^>7V$^/-;y 

7tTO©7j^T^bfc3- (4-7MD7x;^» -5- (k!Uv> 
-S-H'/W+S,) -^>if>-l, 2-^75>46. 7mgCDtfU^>2 
ml»ttfc % t7^>-2-^>fi 8 . 6mgWl-i^-3- ( 

sj«*Kfcit#i,&*, eu*>ft«iEttSLfc. ajtsmx^ncT* 
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g*U #&nfcll^lfflil^n7h^77^- (Ki e s e 1 ge 1 T 
M 6 0F 2 54 > Ar t 5 7 44 (*;i/**t«) , ^□□*M/^^;-J|/=2 
0/1) fcTlgfgU gl^U^ffei^tbtffc. 

5 ! HNMR (CDC 1 3 ) (5 : 6. 3 5 and 6. 53 (total 1H, 
each d, J = 2. 0Hz) , 6. 77-7. 31 (7H, m) , 8. 3 
2-8. 40(2 H, m) , 8. 54 and 8. 56 (total 1H, 
each d, J = l. 8Hz) , 8. 61 and 8. 64 (total 
1H, each d, J = 2. 6Hz) , 9. 59 and 9. 69 (to 

10 tal 1H, each d, J = l. 5Hz) , 10. 60 (1H, br 
s) 

ESI -MS (m/e) : 40 0 [M + H] 
H»J6 9 

15 6- (4-^h^->-7i;^-» -4- (1 lH-^S^'/- 
)V-2-^)IZ)V7t=.)1) - 2 - tfU V>- 2 —i)V- 1 H-^>X-f 5^ 

1 HNMR (CDC 1 3 ) 5 : 3. 7 3 and 3. 74 (total 3H, 
each s ) , 3. 81 ( 3 H, s), 6. 31-7. 39 (9H, m) , 
7. 78-7. 88 (1 H, m), 8. 30 and 8. 41 ("total 
1H, each d, J = 7. 8Hz), 8. 59 and 8. 73 (to 
25 tal 1H, each d, J =4. 5 Hz) 
ESI -MS (m/e) : 43 0 [M+H] 

mmm i o 

6- (4-/^>-7x/^» -2-h°'Jy>-2— i)V~A- (bf'Jv 
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5 X HNMR (CDC1 3 ) 5:3. 80 and 3. 81 (total 3H, 
each s ) , 6. 86-7. 50 (10 H, m), 7 . 75-7. 88 
(1H, m) , 8. 3 2-8. 6 2 (3H, m) 
ESI -MS (m/e) : 42 7 [M+H] 

10 mmm 1 1 

6- (3-/h»y-7x/^r>') -4- (2-^h^>-7x;»-» - 

2-tfU^>-2— ih-^>X^$^/-;i- 

HJS09 6 7 (IS 2) T#^nfc3- (2-^h + y7iy^» - 2 

X HNMR (CD C 1 3 ) 5:3. 75 (3H, s) , 3. 79 and 3. 
84 (total 3 H, each s), 6. 24-7. 23 (10 H, 
m)., 7. 29-7. 39 ( 1 H, m) , 7. 79-7. 89 ( 1 H, m) , 
20 8. 37 and 8. 53 (total 1H, each d, J = 7. 5 
Hz), 8. 56-8. 65 ( 1 H, m) , 10. 53-10. 83 (1H, 
m) 

ESI -MS (m/e) : 440 [M+H] 
25 «0H7 2 

4- (2-^h4y-7x;^» - 6- (tfl) i?>- 3 r^jM^vQ - 

2-^y^-)v-'2-" vi- ih-^>x-t *y\r—jv 

MffiM6 7 (XS3) Tf#S.nfc3- (2-^h^>7i/^y) -5-. 
<fc?U5»- 3— VI-***/) -^>if>-l, 2-y75X mS2-^-7 
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X HNMR (CDC 1 3 ) 5:3. 78 and 3. 82 (total 3 H, 
5 each s ) , 6 . 2 0 and 6. 44 (total 1H, each 
s) , 6. 6 8-7. 2 8 (7H, m) , 7. 4 3-7. 5 3 (1H, m) , 
7. 88-7. 98 (1H, m) , 8. 29-8. 41 (2H, m), 10. 
90-11. 10(1 H, m) 
ESI -MS (m/e) : 417 [M + H] 

10 

ms&mi 3 

4- (2-7MD-7x/^» -2-fcf 'Jy>-2- f;V-6- (tfUS? 

>-3— -iH-^>xMsyy-;i/ 
2 -^;v^-D7xy-;i/^fflViT, H»J6 7 emtnicfc 

! HNMR (CDC 1 8 ) <5 : 6. 18-6. 78 (2H, m), 6. 98-7. 
42 (8H, m) , 7. 72-7. 90 (1H, m) , 8. 22-8. 66 
( 3 H, m) , 1 1 . 3 ( 1 H, b r s ) 
ES.I-MS (m/e) : 3 9 9 [M+H] 

20 

4- (4-7MP-7i/^» -2-b?U^>-2— QV-6- (fcf'Jv? 

>-3--r;i/^'» - iH-^>x-rs^/-;i/ 

J HNMR (CDC 1 3 ) 6:6. 39 (1H, d, J = 2. 1Hz) „ 6. 8 
4 (1H, d, J = 2. 1Hz) 7. 17-7. 25 (4H, m) , 7. 39 
(1H, dd, J = 8. 4, 4. 7Hz) % 7. 45 ( 1 H, ddd, J = 8. 
4, 2. 8, 1. 5Hz) , 7. 50 (1H, dd, J = 7. 7, 4. 9H 
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z), 7. 96 (1H, ddd, J = 7. 7, 7. 7, 1. 8Hz) , 8. 2 
2 (1H, d, J = 7.' 7Hz) , 8. 33 ( 1 H, dd, J = 4. 7, 1. 

5Hz) , 8.. 38 (1H, d, J = 2. 8Hz) , 8. 69 ( 1 H, ddd, 
J = 4. 9, 1. 8, 1. 1Hz) 
5 ESI-MS (m/e) : 3 9 9 [M+H] 

mMM7 5 

4- (3-7MD-7i;^» -2-H'Jv?>-2-^-6- (fcfUS? 

>-3— iika±>o ~ lH-^>X-f 

jj&xfe znztftmt *m&£rt>&z> z\t\z£v, matins zm%&®& 

1 HNMR (CDClj) (5:6. 47-6. 98 (5H, m), 7. 19-7. 
39 (4H, m) , 7. 78-7. 89 ( 1 H, m) , 8. 29-8. 48 
15 (3H, m) , 8. 5 8 (1H, s) 

ES I -MS (m/e) : 3 9 9 [M+H] 

■ SUM17 6 

2-gus?>-2->r;u-4, 6 -ex (tfu>?>-3— r;i/^'» -1 
20 H-^>x-r$^/-;i/ 

3 -t FP^v-tf u> ? >^fflv^T, n«j6 7 : tra«o*fc zmzmctc 

X HNMR (CD 3 OD) 6:7. 07 ( 1 H, d, J = 2. 0Hz)", 7. 3 
0 (1H, d, J = 2. OHz) , 7. 54 ( 1 H, ddd, J = 7. 6Hz, 
25 4. 8Hz, 1. 2Hz) , 7. 8 5-7. 9 5 (2H, m) , 7. 98 (1 
H, td, 3 = 7. 6Hz, 2. OHz) , 8. 10-8. 40 (2H, m) , 
8. 22 (1H, d, J = 8. 8Hz), 8. 48-8. 60 (2H, m) , 
8. 66 (1H, d, J=. 2Hz) , 8. 7 0-8. 8 2 (2H, m) 
ES I -MS (m/e) : 3 8 2 [M+H] 
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mm 7 7 

4- (2->7/-7x;^» -2-lf'J> ? >-2— f;i/-6- (tf'Jy 

X HNMR (CDC 1 3 ) (5:6. 60-7. 40 (3H, m), 6. 92 (1 
. H, d, J = 8. OHz) , 6. 99 (1H, dd, J = 6. 4Hz, 5. 2 

10 Hz) , 7. 15 (1H, t, J = 8. OHz) , 7. 46 ( 1 H, dd, J 
= 8. OHz, 2. 4Hz) , 7. 5 8- 7. 7 0 (2H, m) , 7. 70- 
7. 90 (1H, m) , 8. 18 (1H, dd, J=4. 8Hz, 1. 2H 
z) , 8. 38 (1H, d, J = 8. OHz) , 8. 60 ( 1 H, d, J = 4. 
OHz), 10. 40-11. 00 ( 1 H, m) 

15 ESI -MS (m/e) : 4 0 6 [M+H] 

7 8 

4- (2->77-7xy^» -2 2 -4)1- 6- (gjjg 
>-3— QkjjrvO - lH-^>X-f 
20 2-^7;7xy-MfflV^ «#]6 7 ElttfcipCfc^ 

*HNMR (CDC 1 3 ) 6:6. 55 (1/2 H, s), 6. 69 (1/2 H, 
s) , 6. 7 0 - 7. 5 5 (8H, m) , 7. 5 8-7. 7 2 (1H, m) , 
7. 76-7. 80 ( 1 H, m) , 8 . 26-8. 48 ( 3 H, m) , 8. 5 
25 5 - 8 . 6 4 ( 1 H, m) , 10. 8-11. 4 ( 1 H, m) 
ESI -MS (m/e) : 406 [M+H] 



mmm 7 9 
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4- (2-* h^>;ft;i/fc;U-7x/^» -2-tfUS?>-2-^j)/- 
6- (fc°Uv>-3— f;M-4v) - 1H-^>X< $^V-;i/- -h'J7;i/ 

*HNMR (CD 3 OD) <5 : 3. 7 0 (3H, s) , 6. 3 8 (1H, s) , 

7 . 14 ( 1 H, s ) , 7. 3 4 ( 1 H, dJ = 7. 6Hz), 7. 39 (1 
H, t, J = 7. 6Hz), 7. 50-7. 75 (3H, m) , 7. 75-7. 

10 88 (1H, m) , 7. 99 (1H, dd, J = 7. 6Hz, 1. 2Hz), 

8. 07 (1H, t, J = 7. 6Hz), 8. 27-8. 58 (3H, m) , 
8. 72-8. 88 (1 H, m) 

ESI -MS (m/e) : 4 3 9 [M+H] 

15 HSS0i!8O 

4- (2-T-b^;V-73i7^'» -2- (EUS?>-2— OlO ~6~ (tf 

u 2>z 3 — f - 1 Hj^oXi^Vrik 

t£CtcJj&X\t<in*> tlii&t ^E^fciirS H tic J; 0 , Mft£«#fco 
20 X HNMR (CDC 1 3 ) 6:2. 6 8 (3H, s) , 6. 5 8 ( 1 H, d, J 
= 2. 3Hz) , 7. 19 (1H, dd, J = l. 2, 8. 2Hz) , 7. 3 
1 (1H, dd, J = l. 2, 7. 5Hz) , 7. 35 ( 1 H, dd, J = l. 
0, 7. 5 Hz) , 7. 5 3 - 7. 6 2 (2H, m) , 7. 6 9 (1H, dd, 
J = 4. 7, 7. 8Hz), 7. 76-7. 82 ( 1 H, m) , 7. 87 (1 
25 H, dd, J = l. 0, 8. 2Hz), 8. 10 (1H, t, J = 7. 8H 
z) , 8. 5 0- 8. 5 2 (1H, m) , 8. 54 (1H, d, J = 2. 3H 
z) , 8. 62 (1H, d, 3 = 7. 0Hz) , 8. 74 (1H, d, J = 4. 
7Hz) 

ESI -MS (m/e) : 423 [M+H] 
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mm si 

4- (l-*^)V-2-**V-l, 2-$?bHP-tf'J^>-3--fJ|/^ 
>0 -2-hf'J> ? >-2— f;i/-6- (lf'J^>-3-^;i/^-» -1H- 

1 -pWU- 1 H- tf U 2 >£fflV>T, m&M 

*HNMR (CDC 1 3 ) 6:3. 62 (3H, s) , 6. 0 2- 7. 4 0 (8 

10 H, m) , 7. 84 (1H, t, J = 7. 2Hz) , 8. 33 ( 1 H, d, J 

= 4. 4Hz) , 8. 33-8. 50 (2H, m), 8. 52-8. 70 (1 
H, m) 

ESI —MS (m/e) : 412 [M+H] 
15 H#S0j|8 2 

6 - (4-y^fMMK^-7x/^y) -4- (l-^^;i/-2-^ 

^v-i, 2-^fcHn-tf'j> ? >-3--r;i/^-^'» -2-tfuy>-2- 
-f jk - 1 H - ^ >X^ $ ££zJV 

3-tFD^y-l-^^-lH-tf'J^>-2-tX Rtf4-tFD 
20 N-^^W^XTS HftJBJfefflViT, iTOil 6 7 £TO©#& 

1 HNMR (CDCl 3 ) (5:3. 03 and 3. 09 (total 6H, 
each s) , 3. 6 0 and 3. 64 (total 3 H, each 
25 s), 6. 08-6. 15(1 H, m) , 6. 42 and 6. 64 (to 
tal 1H, each s), 6. 82-7. 41(8 H, m), 7. 8 
0-7. 88(1 H, m) , 8. 36 and 8. 45 (total 1H, 
each d, J = 8. 2Hz), 8. 5 9. and 8. 64 (total 
1H, each d, J = 4. 5Hz) 
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ESI -MS (m/e) :48 2 [M+H] 
MM® 8 3 

4- (2^z¥y£*R* h*^-t?US?>- 3 -4 frttis) -6- (4-S? 
5 /fJ^M^JP-7x;t^) -2-h°U v>-2--<;i/- 1H-^>X 

2 -^7;l/^-D^ h*^- 3 - fc H D+v-tf U S?>, Rtf 4 - k KD=^>- 
N. N-5?^5 t Jl/^>X75Hft«^«ViT r 6 7 i: W*©*j*, £ft 

10 ^ft@#:i:LxTt#fcc 

X HNMR (CDC 1 3 ) 5 : 3. 0 2 and 3. 09 (total 6H, 
each s) , 6. 36 and 6. 48 (total 1H, each 
s), 6. 84-7. 67 (9 H, m), 7. 83 and 7. 88 (to 
tal 1H, each t, J = 7. 8Hz), 7. 99 and 8. 0 

15 0 (total 1H, each d, J = 5. 0Hz) , 8. 40 and 
8. 42 (total 1H, each d , J = 8 . 4 H z ) , 8 . 61 
and 8. 64 (total 1 H, each d, J = 4. 3Hz) 
ES I -MS (m/e) : 5 1 8 [M+H] 

20 %tm 8 4 

6- (2 -^JP-bf iJS?> - 5 --f )±ZJkZX^M -2- (b!U^>- 

2—vv) -4- (tfu^>-3— r;i/^-» - iH-^>x-r$^v-;i/ 

3 - b H D * 5/ t? U v 5 X Rtf 6 - * ^;i/ tr u S» - 3 - tt-)V&Mfrm 

X HNMR (CDC 1 3 ) 5:2. 52 (3H, s) , 6. 6 6-6. 8 0 (1 
H, brs), 7. 05 (1H, d, J = 8. 0Hz), 7. 20-7. 28 
(3H, m) , 7. 3 2 (1H, m) , 7. 4 9 ( 1 H, dd, J = 2. OH 
z, 8. 0Hz) , 7. 81 (1H, t, J = 7. 6Hz), 8. 32-8. 
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40 (3H, m) , 8. 4 4 (1H, d, J = 2. 0Hz) , 8. 5 2 ( 1 H, 
d, J = 4. 8Hz) , 11. 70-12. 0 (1H, brs) 
ESI -MS (m/e) : 412 [M + H] 

5 mmm s 5 

4- (2->7/-7x;^» -2- (fcTUS?>-2-^;W) -6- (4- 
2-^7/7xy-JK N-5>;WW*>X75 

*HNMR (CDC1 3 ) 6: 3. 05 (3H, s) , 3. 18 (3H, s), 
6. 62 (1H, s) , 6. 9 2-7. 0 8 (3H, m) , 7. 00 (2H, 
d, J = 8. 8Hz), 7. 10-7. 20 (2H, m) , 7. 36-7. 5 
0 (4H, m) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 63 (1H, 
15 d, J = 6. 3 H z ) , 7. 89 (1H, t , J = 7 . 8Hz), 8. 44 
(1H, d, 5 = 7. 8Hz) , 8. 61 (1H, d, J = 3. 9Hz) 
ESI -MS (m/e) : 47 6 [M+H] 

mums 6 

20 4- (2-7Jl/tD-7x;^-» -2- ( fcf U 2 > ~ 2 = -f )V) - 6 - 
(4-> ! ^fJ^J^J|/-7x;^'» -lH-^>X-fS^/-^ 
2-7;M-a:7x/-Jk S^4-kFD^y-N, N-^^JWOXT 

25 'HNMR (CDC 1 ,) (5:3. 0 2 (3H, s) , 3. 10 (3H, s) , 
6. 39 (1H, s) , 6. 9 2 - 7. 0 0 (3H, m) , 6. 96 (2H, 
d, J = 9. 0Hz) , 7. 10-7. 24 (4H, m) , 7. 36-7. 4 
2 (3H, m) , 7. 39 (2H, d, J = 9. 0Hz) , 7. 88 (1H, 
d, J = 7. 7Hz) , 8. 51 (1H, d, J = 8. OHz), 8. 63 
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(1H, d, J = 7. 7Hz) 
ESI -MS (m/e) :4 6 9 [M+H] 

' ^&60!l8 7 

5 4- (2-7JVtP-7x7^-» -2- (EU S?>- 2 -^f;]/) - 6 - 
(4-^^>XM-Jk7i/4 : y) - lH-^>X-T$^V-;i/ 

10 X HNMR (CDC 1 ,) (5:3. 0 8 (3H, s) , 6. 4 4 ( 1 H, s) , 
7. 08 (2H, d, J = 9. 0Hz) , 7. 18-7. 57 (5H, m) , 
7. 59 (1H, dd, J = 3. 1, 8. 2Hz), 7. 90 (2H, d, J 
= 9. OHz) . 8. 06 (1H, t, J = 7. 6 Hz) , 8. 64 (1H, 
d, J = 8. 2Hz) , 8. 71 (1H, d, J=7. 6Hz) 

15 ESI -MS (m/e) :4 7 6 [M + H] 

£1609 8 8 

4- (2- (l-bHD^>-I^) -7i;^'» -2- (tf'J^>- 
2-<t)V) -6- (4-^fM;|/;^;p-7i/^^) -1H-^>X 

20 5 yy—jy 

2- (l-tHD^>If;W -7x7-JK Rtf4-t FP + v'-N, 

X HNMR (CDC 1 3 ) <5:1. 48 (3H, d, J = 6. 4Hz), 3. 0 
25 5 (3H, s) , 3. 10 (3H, s) , 5. 26 ( 1 H, q, J = 6. 4H 
z) , 6. 34 (1H, s) , 7. 04 (2H, d. J = 9. OHz) , 7. 

05- 7. 10 (2H. m) , 7. 29-7. 33 (2H,m), 7. 44 
(2H, d, J = 9. OHz) , 7. 57 (1H, dd, J = 4. 7, 7. 6 

Hz) , 7. 68 (1H, dd, J = 2. 0, 7. 4Hz) , 8. 04 ( 1 H, 
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dt, J = l. 6, 7. 8Hz), 8. 37 (1H, d, J = 7. 8Hz), 
8.8 0 (1H. d. J =4. 7Hz) 
ESI -MS (m/e) : 4 9 5 [M+H] 

5 HSS098 9 

4- (2-^^>7Jl/^Jl/-7x;^-» -2 - (bf'J^>-2— Ok) ~ 

6- u-i^^ww^Ji^x/^vO -ih~^>x<$^/-;p 

'HNMR (CDC 1 3 ) 6:3. 06 (3H, s), 3. 14 (3H, s), 
3. 49 (3H, s), 7. 03 (1H, d, J = 2. 0Hz), 7. 11 
(2H, d, J = 8. 8Hz) , 7. 22 ( 1 H, d, J = 8. 0Hz) , 7. 
32-7. 40 (2H, m) , 7. 42 (1H, d, J = 2. 0Hz), 7. 

15 4 8 (2H, d, J = 9. 0Hz) , 7. 57 ( 1 H, dd, J = 4. 9, 7. 
8Hz) , 7. 63 (1H, dd, J = l. 8, 7. 9Hz) , 8. 00 (1 
H, dt, J = l. 6, 7. 8Hz) , 8. 14 (1H, dd, J = l. 8, 
8. 0Hz), 8. 52 (1H. d. J = 8. 0Hz) ,-8. 75 (1H, d, 
J = 4. 9Hz) 

20 ESI -MS (m/e) : 5 2 9 [M+H] 

^»J9 0 

4- (2-7tfJl/-7i7^^) -2 - (tf U Vy- 2 --QI/) -6- 
( 4 - z?*?M M$±± )V- 7 x 7 vO - 1 H - ^ >XV 5 gy=ik 
25 2-hHn^y-7th7x/X N-v*^ 

X HNMR (CDC 1 j) 6:2. 68 (3H, s) , 3. 10 (3H, s) , 
3. 20 (3H, s), 6. 67 (1H, s), 7. 05 (2H, d, J = 8. 
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2 H z ) , 7. 15-7. 22 ( 2 H, m) , 7. 35 (1H, t, 3 = 7. 
0Hz) , 7. 45 (2H, d, J = 8. 2Hz)., 7. 55 ( 1 H, t, J 
= 7. 0Hz), 7. 6 0-7. 6 4 (1H, m) , 7. 86 ( 1 H. d, J 
= 7. 4Hz) , 8. 08-8. 14 ( 1 H, m) , 8. 64 (1H, d, J 
5 =7. 4Hz), 8. 75-8. 77 (1H, m) 
ESI -MS (m/e) :49 3 [M+H] 

mmms 1 

4- (2-^fMJW^^-7x;»>/) -2- (tfUv>-2--f 

io ;i/)--6- (4-y^,^jw^;p-7i;^'» -ih-^>x^$^ 

2-tHD^-N, N-^/?;K>X75 h\ Rtf4-fcKD*->-N, 
N-^/?;K>X75 H^ffl^T, «M6 7i:|^#©^^ Jinfcip 

15 *HNMR (CDC 1 3 ) (5:2. 99 (3H, s) , 3. 06 (6H, s), 
3. 17 (3H, s) , 6. 91-6. 94 ( 1 H, m) , 7. 04 (2H, 
d, J = 8 . 6Hz), 7. 06-7. 10 ( 1 H, m) , 7. 17 (1H, 
t, J = 7. 4Hz), 7. 28-7. 3 9 (4H, m) , 7. 42 (2H, 
d, J = 8. 6Hz) , 7. 84 ( 1 H, t, J = 7. 8Hz), 8. 41 

20 (1H, d, J = 7. 8Hz) , 8. 68 (1H, d, J = 3. 9Hz) 
ES I -MS (m/e) : 5 2 2 [M + H] 

^»!|9 2 

4- (2, 5-^7MD-7x;^-» -2 - ( t° U v > - 2 — f JlO - 
25 6- U-^^kft^/re^-^x/^) -lH-^>X-f 

2, 5-^7MD7x;-Jk W4-kFn4y-N, N->^^;i/^ 

l HNMR (CDC 1 3 ) 6:3. 02 (3H, s) , 3. 14 (3H, s) , 
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6. 52-6. 55 (1H, m) , 6. 90-6. 9 9 (2 H, m) , 7. 0 
2 (2H, d, J = 8. 2 Hz) .'7. 10 (1H, d, 1 = 2. 0Hz), 

7. 16-7. 24 (1H, m) , 7. 42 (2H, d, J = 8. 2Hz) , 
' 7. 5 4-7. 6 0 (1H, m) , 8. 06 ( 1 H, dt, J = l. 6, 7. 
5 8Hz) , 8. 61 (1H, d, J = 7. 8Hz) , 8. 72 (1H, d, J 

= 4. 7Hz) 

ESI -MS (m/e) :48 7 [M + H] 

. 9 3 

10 4- (2, 4-^7MO-7i;^» -2- (tf'J 2 =^fjk) Z 

6- ( 4 - y ^ f J^^A't-f Jl/ - 7 x 7 ^y) - 1 H-^/X-f 5^V~;U 
2, 4-^7MP7i;-JK 

15 X HNMR (CDC 1 8 ) (5:3. 00 (3H, s) , 3. 09 (3H, s), 

6. 31 (1H, s) , 6. 99 (1H, s) , 7. 02 (2H, d, J = 8. 

6Hz) , 7. 10-7. 25 (2H, m) , 7. 2 8- 7. 4 0 (1H, 

m) , 7. 43 (2H, d, J = 8. 6Hz) , 7. 4 9-7. 5 2 (1H, 

m) ,. 7. 98 (1H, d, J = 7. 8Hz) , 8. 34 (1H, d, J = 7. 

20 9Hz), 8. 74 (1H, d, J = 3. 9Hz). 
ESI -MS (m/e) :48 7 [M + H] 

mmm 9 4 

4- (2, 6-y7Jl/tP-7x^y) -2- (If' J > ? >- 2 —^)V) - 
25 6- (4 - S?^^JW^ jV-7x;^y) - 1 H-^>X-T 

2, 6-^7MD7x;-;K Rt*4-kFo*5/-N, N-S>*3\>W* 

X HNMR (CDClj) 6:3. 02 (3H, s) , 3. 14 (3H, s), 
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6. 39 (1H, s) , 7. 00 (2H, d, J = 8. 6Hz) , 7. 06- 

7. 18 (3H, m), 7. 20-7. 25 (1H, m) , 7. 41 (2H, 
d, J = 8. 6 Hz) , 7. 4 8-7. 5 1 (1H, m) . 7. 9 9 (1H, 
dt, J-l. 6, 7. 8Hz) , 8. 59 (1H, d, J = 8. 2Hz) , 

5 8.7 0 (1H, d, J=4. 3Hz) 
ESI -MS (m/e) :4 8 7 [M + H] 



mmm 9 5 

. 4- (2-^h^'>-7i^-» -2- (tfU^>- 2 -6- 

10 (4-^^>x^k-7x^'» - iH-^>x-rs^/-;^ 

4- 7x/"Mffl^T, *»J7it|wia©^ 

'HNMR (CDC 1 3 ) <5 : 3. 03 (3H, s), 3. 79 (3H, s) , 

15 6. 32 (1H, s), 6. 92-6. 99 (1H, m) , 7. 00 ( 1 H, 

s) , 7. 06 (2H, d. J = 8. 6Hz), 7. 10-7. 22 (3H, 

m), 7. 38-7. 43 ( 1 H, m) , 7. 83 (2H, d, J = 8. 6H 

z) , 7. 90 (1H, t, J = 7. 8Hz) , 8. 50 (1H, d, J = 7. 
8Hz) , 8. 64 (1H, d, J=4. 7Hz) 
20 ESI -MS (m/e) : 4 8 8 [M + H] 

6 

6- u-v^M)vn=t^)V-y^^^y) -4- (i-x^;v-2-^- 

frV-l. 2-> ? bFP-biU^>-3--f;i/^'» -2-k°U> ? >-2- 
25 Ijkz lH-^>X-f5^V-^ 

1 -X5PJ1/- 3 - 1 Ho^i/- 1 H- h°U v>- 2 H P 
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L HNMR (CDC 1 3 ) 5:1. 38 (3H, t, J = 6. 8Hz) , 3. 0 
2 and 3. 09 (total 6 H, each s) , 4. 0 6 (2H, 
q, J = 6. 8Hz) , 6. 15 (1H, t, J = 7.. 0Hz) , 6. 40- 
7. 4 2 (9H, m) , 7. 78-7. 86 ( 1 H, m) , 8. 32-8. 4 
5 2 (1H, m) , 8. 57-8. 66 (1H, m) 
ESI-MS (m/e) : 4 9 6 [M+H] 

mmm 9 7 

. 6- (6-^^)V-\dV^>- 3-^( )\>7r~)V) -4- (4-^JV-4 
10 H- [1, 2, 4] bV7*S-)V-3-<1)VX)V7 7-)V) -2- (h°Uv 

4-^-4H- [1, 2, 4] bV7V-)V- 3-tt-)V* lkX$6 - 
15 %tCo 

X HNMR (CDC 1 s ) 5:2. 55 (3H, s) , 3. 71 (3H, s) , 
7. 17 (1H, d, J = 8. 0Hz) , 7. 2 0 - 7. 2 4 (1H, br 
s) , 7. 4 2-7. 4 6 (1H, m) , 7. 59 (1H, dd, J = 2. 4 
Hz, 8. 0Hz) , 7. 6 6- 7. 6 8 (1H, brs) , 7. 91 (1H, 
20 t, J = 8. 0Hz), 8. 32-8. 38 ( 3 H, m) , 8. 70 (1H, 
d, J=4. 8Hz) 

ESI-MS (m/e) :4 3 2 [M+H] 

mmm 9 8 

25 4- (4-7JVtP-7x;^» -2- ( 5 - *±Jkzd 7^^/-)V- 

3— OV) -6- (h°'J> ? >-3— QVtti/) -iH-^>x^^yv-)v 

o^m> z\n\zmctt&x\tz.nz£%&t&m&&t)i£%z\£\zj:Q. m. 
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1 HNMR (DMSO-d6) 6:2. 50 (3H, s) , 6. 40 ( 1 H, 
s) , 6. 80 (1H, s) , 6. 82 (1H, b.rs), 7. 14-7. 2 
4 (4H, m) , 7. 38 ( 1 H, dd, J = 8. 2, 4. 7Hz) , 7. 4 
4 (1H, d, J = 7. 7Hz) , 8. 32 (1H, d, J = 4. 7Hz) , 
5 8. 3 6 (1H, d, J = 2. 5Hz) 
ESI -MS (m/e) :4 0 3 [M + H] 



mmmd 9 

. 4- (4-7Jl/tP-7xy^» -2- (l-^^V-lH-^$^/- 
10 Jl/- 4 — f ^) -6- (If' Ji?>- 3 WjM^vO -lH-OX-f$^ 

1-*^- 1H— f5^V/-;W-4-^;^>^^fflViT, H»J6 8t 

15 'HNMR (DMSO-d 6) <5:3. 72 (3H, s) , 6. 38 (1H, d, 
J = l. 8Hz) , 6. 81 (1H, d, J = l. 8Hz), 7. 05-7. 
13 (2H, m) , 7. 17 (2H, t, J = 8. 8Hz), 7. 36-7. 
43 (2H, m) , 7. 75 ( 1 H, s) , 7. 78 ( 1 H, d, J = l. 1 
Hz). , 8. 28 (1H, s), 8. 35 (1H, d, 1 — 2. 2Hz) 

20 ESI -MS (m/e) : 40 2 [M + H] 

mmm 1 o o 

4- (4-7Ma-7iy^» -2- (3-*?)V--ll. 2, 4] ^7 
i?7V-)V-5-'()l) -6 - (fcf'J$?>-3-- rjkj^vO -1H-^>X 

25 $ £Vrik Lz±ij ZM^HIM 

#tEP 0 7 2 6 2 6 ofc^i;fc^^c:ne)t^t*m^t>"&T^ 

J&Lfc3-*^;Ml, 2, 4] 5 : 7^7!/-;i'- 5 -*M>i§ffl^T, 

mnm6 8tmm<Djj&. z.tnzmcr^mxitz.n^tnmt^n^t>^ 
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1 HNMR (DMSO-d6) (5:2. 70 (3H, s) , 6. 44 (1H, d, 
J = 2. 2Hz), 6. 87 (1H, s), 7. 1.5-7. 27 (4H, m) , 
8. 39 (1H, dd, J=4. 5, 1. 5Hz) , 8. 44 (1H, d, J 
= 2. 5Hz) 
.5 ESI -MS (m/e) :4 2 0 [M + H] 

mmm 101 

4- (4-7MP-7x7^» -2— fV^1j-y-;V-3— f JW- 6 - 

X HNMR (CD 3 OD) 5:6. 41 (1H, d, J = 2. 4Hz) , 7. 0 
1 (1H, d, J = 2. 4Hz) , 7. 0 2-7. 2 0 (5H, m) , 7 . 5 
15 1 (1H, dd, J=4. 4Hz, 8. 4Hz) , 7. 59 ( 1 H, dd, J 
= 2. 4Hz, 8. 4Hz) , 8. 32 (1H, d, J = 4. 4Hz) , 8. 
35 (1H, d, J = 2. 4Hz) , 8. 84 (1H, d, J = 2. 4Hz) 
ESI -MS (m/e) : 3 8 9 [M + H] 

20 mmm 102 

4- (4-7;i/^P-7xy^r'» = 2 - tfU 55?>- 4 — f Jl/- 6 - (tf'J 

25 X HNMR (CDC 1 3 ) <5:2. 60 (3H, s), 6. 98-7. 40 (8 
H, m) , 8. 3 0-8. 5 0 (2H, m) , 8. 63 (1H, s) , 10. 
4 0- 1 1. 0 0 ( 1 H, m) 
ESI -MS (m/e) : 40 0 [M + H] 
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»J10 3 

4- (4-7MD-7x;^» -2-H'J$^>-2-^;P-6- (bf U 

X HNMR (CD 3 OD) a : 6. 42 (1H, s) , 6. 98 ( 1 H, s) ,. 
7. 10-7. 30 (5H, m) , 7. 36-7. 60 (2H, m) , 8. 2 
2-8. 42 (2H, m), 8. 90-9. 10 (1H, m), 9. 20 (1 
H, s) 

10 ESI —MS (m/e) : 400 [M+H] 

mmm 104 

4- (4-7Ma-7x;^r-» -2- ( 1 H — ^S.^V—JV— 2 — f 

-6- (b°u> ? >-3— rM±2) -iH-^>x-<s^V-;i/ 

15 1H — f$^/-;i/-2-A;^>||SfflUT, **«6 8'i:ra«©j6rtt, 

1 HNMR (CD 3 OD) 6:6. 44 (1H, d, J = 2. 0Hz) , 7. 0 
0 (1H, d, J = 2. 0Hz) , 7. 05-7. 18 (4H, m) , 7. 2 
20 5 (2H, s), 7. 39 (1H, dd, J = 3.. 2Hz, 8. 4Hz) , 7. 
42-7. 50 (1H, m), 8. 26 (1H, dd, J = l. 6 Hz,. 4. 
4Hz) , 8. 29 (1H, d, J = 3. 2Hz) 
ES I -MS (m/e) : 3 8 8 [M + H] 

25 mmm 105 

4- (4-7J^P-7x/^e/) -2- (1 =^£2kz 1H— f 
ikz_2_zr L!k) -6- (HU> ? >-3— f jk^vO -1H-^>X-T5^ 

1-^)1- 1H-- T5^ > /-;l'-2-*;^>^*fflViT, «#I6 8<h 
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'HNMR (CDC 1 3 ) 5:3. 98-4. 38 (3H, m) , 6. 3 8-6. 
60 (lH.m), 6. 60-6. 80 ( 1 H, m) , 6. 80-7. 40 
5 (8H, m) , 8. 2 0-8. 44 (2H, m) 
ESI -MS (m/e) : 402 [M+H] 

4- (4-7Mp-7x;^» -6- (bf us^>- 3 --r;i/^-» - 

10 2- [1, 2, 4] 9=-75?7V-;P- 5-r PI/- 1 H-^>X< $ ffV-^ 

[1. 2, 4] ?75?7V-)V- 5 -%)Vtf>Wt 

zm^T. mmmestmuo^m, z\n\zmvtt&xtez\nt>ti%&t* 

>HNMR (CD3OD) 6:6. 42 (1H, s), 6. 90-7. 23 (5 
15 H, m) , 7 . 3 9 - 7. 5 0 ( 2 H, m) , 8 . 2 5 - 8. 3 2 ( 2 H, 
m) , 8. 8 6 (1H, s) 
ESI -MS (m/e) : 40 6 [M+H] 

mmm 1 o 7 

20 4- (2 , 6-y7Mn-7i;^-» -2- (fcf 7>?>- 2 — UV) - 
6- (4-^^>7>;i/^njl/-7xy^v) -lH-^>X-i'5^/-^ 

2, 6-y7MD7x;-jK M4- (^^>^;i/fc;i/) 7i;-;p 

t*u&&trt%z\t\z&Q, mm<t&v>i*mco 

25 ^NMR (CDC 1 8 ) <5:3. 03 (3H, s), 6. 28 (1H, s) , 
7. 08 (1H, s) , 7. 17 (2H, d, J = 9. 4Hz) , 7. 19- 
7. 24 (2H, m), 7. 30-7. 40 (1H, m), 7. 93 (2H, 
d, J = 9. 4Hz), 8. 70-8. 75 ( 1 H, m) , 8. 77-8. 8 
2 (1H, m) , 9. 5 5- 9. 6 0 (1H, m) 
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ESI -MS (m/e) : 49 5 [M + H] 

108-1,108-2 
' 4- (2r-^y-l, 2 - S?b H □ - 1! U - 3 - -f Jl/t^'» -2-fcT 
5 U^>-2— QV-6 - (H U> ? >- 3 --f JMjfrvO -1H-^>X-T$^ 
Rt£4_z (2-;* h^/-fcf'J>>>-3 — fjM^vO 
>-2— TJ1/-6- (bf'Jv>-3— ifrttl/) - 1 H-^>X-f 5^7- 
2k 

3-hHP^v'-2-^b^->HU> ? >, 3 -t F ->fcf U RtfE 
4- (2-^V-l, 2->>fc FP-eU> ; >-3--1';^^'» -2-tf 

'j^>-2— <;i/-6- (tfU> ? >-3-^;w^'» -iH-^>X^sy 

15 'HNMR (CDC 1 3 ) 5:6. 10-7. 35 (8H, m) , 7. 77-7. 
84 (1H, m) , 8. 30-8. 41 (3H, m) , 8. 53 ( 1 H, d, 
J = 4. 4Hz) 

ESI -MS (m/e) : 3 9 8 [M+H] 

20 4- (2-^ h^>-tfUi?>- 3 — - 2-¥Vi?>~2--1 
JI/-6- (H U> ? >-3— QVttis) -1H-^>X^^^/-)V 
^NMR (CDC 1 8 ) 6:3. 95 and 3. 99 (total 3H, 
each s) , 6. 25 and 6. 45 (total 1H, each 
s), 6. 80-7. 45 (6H,m), 7. 79-7. 90 (1H, m) , 

25 8. 0 0 (1H, d, J = l. 5Hz) , 8. 3 0-8. 6 3 (4H, m) 
ESI -MS (m/e) :412 [M+H] 

mt&W 109-1,109-2 

6- (4-v^fMJW^;V-7x;^y) -4- (2-^h*->-tf'J 
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2-tf'Ji?>-2--1 , Jt/- lH-^>X-f ^£Vzz 
;K JSlZ$6- (4-^^fMM : £-fJl/-7x^-» -4- (2-^ 
V-l, 2-^bHP-hfU v>-3-<;i/^'» -2-lfUv>-2— f > 

;i/^>X7^h\ R^trnu>m*Ji^^T, nmmio8-i, ios- 

6- U-i^^frJWt^-f JV-7i;^^) -4- (2-^f^->-tfU 

io >>>- 3--r;i/^^-» - 2 2 --oi^- ih-^>x-t a^v= 
ik 

X HNMR (CDC 1 3 ) 6 : 3. 0 3 and 3. 08 (total 6H, 
each s) , 3. 95 and 4. 00 (total 3H, each 
s), 6. 27 and 6. 47 (total 1H, each d, J = 
15 1. 8Hz), 6. 80-7. 45 (8H, m), 7. 80-7. 91 (1H, 
m) , 7. 9 8-8. 0 3 (1H, m) , 8. 38 and 8. 48 (to 
tal 1H, each d, J = 7. 8Hz), 8. 61 and 8. 6 
4 (total 1H, each d, 3=4. 8Hz) 
ESI -MS (m/e) :48 2 [M + H] 

20 

6- (4-^^fj^^/\ ,: &-fjK7iy^'» -4- (2-a-^v-i, 

2 Ha-tf U> ? >- 3 --r;^^^'» - 2 -fcf'J v>- 2 z^fjkz 1 

1 HNMR (CDC1 3 ) 5:3. 03 and 3. 08 (total 6H, 
25 each s ) , 6 . 18 and 6. 23 (total 1 H, each 
t, J = 7. 0Hz) , 6. 52 and 6. 73 (total 1 H, e 
ach d, J = i. 8Hz), 6. 80-7. 42 (8H, m) , 7. 79 
and 7. 84 (total 1H, each t, J = 7. 8Hz),8. 
37 and 8. 40 (total 1H, each d, J = 7- 8H 



WO 2005/063738 

i?>-3— f;M-*~» - 
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z) , 8. 56 and 8. 57 (total 1 H, each d, J = 
5. 0Hz) 

ESI -MS (m/e) :46 8 [M+H] 

5 mnm 1 1 o 

4- (2-^jp;^;p-7x;^$/) -2-tfU^>-.2—<;w-6- (g 

io 2-' r;u-6- (tfU>>>-3 — f;W:fr*$/) - 1 H-^>X-f 

*HNMR (CD 3 OD) 6:6. 61 (1H, d, J = 2. 0Hz) , 7. 1 

9 (1H, d, J = 8. 0Hz) , 7. 22 ( 1 H, s) , 7. 31 (1H, 
15 td, J = 7. 6Hz, 1. 2Hz) , 7. 4 8-7. 6 0 (2H, m) , 7. 

7 2-7. 8 0 (1H, m) , 7. 83 (1H, dd, J = 7. 6Hz, 1. 

2Hz) , 7. 8 7-7. 9 5 (1H, m) , 8. 03 (1H, td, J = 8. 

0Hz, 1. 2Hz), 8. 01 (1H, dd, J = 7. 6Hz, 1. 2H 

z) % 8. 45 (1H, d, J = 5. 2Hz) , 8. 48-8. 5 4 (1H, 
20 m) , 8. 7 6-8. 84 (1H, m) 

ESI -MS (m/e) : 424 [M + H] 

m&m 111 

4- (2-jty;Wt^ Jl/-7xy^~» - 2- (tf US?>-2 — fjk) -6- 

25 ( 4 - v ^ g; jk* Mt-f )± - 7 x y ± vO - 1 h - g >x-r $ ^Vrzik 
mmms5T*nt>nrz4- (2-i/7;-7*s*f) -2- cifU5?>- 

2--r;w -6- (4-> ? ^5 1 ;^;wt^;i/-7xy^i/) -ih-^>X 
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X HNMR (CDC 1 3 ) 6:2. 9 9 (3H, s) , 3. 0 8 (3H, s) , 
6. 56 (1H, s), 6. 86-6. 92 (1H, m) , 6. 95 (2H, 
J = 8 . 9 H z ) , 7 . 04-7. 08 ( 2 H, m) , 7. 30-7. 38 
(4H, m) , 7. 36 (2H, d, J = 8. 9Hz) , 7. 52 (1H, d, 
5 J = 7. 6Hz), 7. 80 (1H, t, J = 7. 9Hz), 8. 36 (1H, 
d, J = 7. 9Hz) , 8. 52 (1H, d, J = 3. 7Hz) 
ESI -MS (m/e) :4 94 [M+H] 



10 4- (2- (N-bHn^^MM5 Kjik) - 2 - (fcf 

u-^>-2--r;i/) - 6- (4-^^^;p^;w\^-r;i/-7xy>'» -1 

M8 5T#^nfc4- (2-i/7;-7x/^» -2- (hfUS>>- 

- 6- (4-> ? ^^M;wt ; E'f;p-7xy^^) - 1 h-^>x 
15 s^z-jv^^t, ms^j6 1 t^i©m cnt^umxiicn 

X HNMR (CDC 1 3 ) 6:3. 02 (3H, s) , 3. 16 (3H, s) , 
6. 61 (1H, d, J = 2. 0Hz) , 6. 95 ( 1 H, d, J = 2. OH 
z) ,. 6. 97 (2H, d, J = 8. 6Hz) , 7. 14-7. 22 (2H, 
20 m), 7. 38 (2H, d, J = 8. 6Hz), 7. 52 (1H, dd, J = 
4. 9, 7. 6Hz), 7. 56-7. 62 (1H, m), 7. 63-7. 6 
7 (1H, m) 7. 97 ( 1 H, dt, J = 1 , 6, 7. 8 H z ) , 8. 4. 8 
(1H, d, J = 7. 8Hz) , 8. 68 (1H, d, J=4. 9Hz) 
ES I -MS (m/e) : 5 0 9 [M + H] 



mmm 1 1 3 

4- (2- (5-^^- [1, 2, 4] -^1f^7l/-;V-3— Qk) ~ 

7i;^» -2- (h°u^>-2— f;p) -6- u-vt^vhfrn^ 



»<! 1 1 2 



25 
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mt&mi 1 2T#£>ttfc4- (2- (N-tHD + yjjJWU-fSF'f 

-7i;^» -2- (tfu> 5 >-2— -6- (4-v*^;i/#;i/ 

X HNMR (CDC1 3 ) 6:2. 70 (3H, s) , 3. 02 (3H, s) , 
3. 15 (3H, s), 6. 9 1 (1H, s), 7. 04 (2H, d, J = 8. 
6Hz) , 7. 3 0 -7. 3 8 (3H, m) , 7. 44 (2H, d, J = 8. 
. 6Hz) , 7. 5 0 -7. 5 8 (2H, m) , 7. 95 (1H, d, J = 7. 
10 8Hz) , 8. 02 (1H, t, J = 7. 8Hz) , 8. 63 (1H, d, J 
= 8. 6Hz), 8. 71 (1H, d, J = 4. 7Hz) 
ES I -MS (m/e) : 5 3 3 [M+H] 

114 

15 4- (2- (5-^V-4, [1, 2, 4] 

)V-3-^)V) -2 - (fcfUS>>- 2— fjk) -6- (4-S? 

112 T?# £ tlfc 4 - (2- (N-hHD + y^^/tA'f^H^ 
r 7x;+y) - 2- (tfUv>-2--f;W -6- U-V*5-)V*>)]/ 

20 A^^-7x^y) -1H-^>X-T S^/-;VSfflViT, ^l»J6 2<h 

! HNMR (CDC 1 3 ) 5:3. 04 (3H, s) , 3. 15 (3H, s) , 

6. 74 (1H, s) , 6. 99 (2H, d, J = 8. 6Hz) , 7. 10 
25 (1H, s) , 7. 2 8 - 7. 3 6 (2H, m) , 7. 44 (2H, d, J = 

8. 6Hz) , 7. 50-7. 58 (2H, m), 7. 89 ( 1 H, d, J = 

7. 8 Hz)., 8. 00-8. 07 (1H, m), 8. 56-8. 64 (2 H, 
m) 

ESI -MS (m/e) : 5 3 5 [M + H] 
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mmm 115 

4- (4-7Ji/tn-7i/^-» - 2- (tf7^-;i/-i--f;i/) -6- ( 
e U >>>- 3 z^QM^vO - 1 H-^>7T-r $ £\/rik 

5 (I® 1 ) 

4- (4-7Mn-7i7^» -6- (try v>- 3--f;i/;T*-» . - 
1 H-^>X-f 5 ?V-)V- 2 -^-JKZ)^ 

Wi6 8r#^tlfc3- (4-7MD-7x/^y) -5- (tf'J^> 
-3--r;i/^-^-» -^>i£>-l, 2-^7$>2 7 3mg©l3';-;V2. 
10 Oml mm\Z; ~m<mm O . 0 6 m K &&tf*M4\:Zi U £ A 5 4 m g £i0 
£JS«8 0^tT-^«^Lfc. iSX^Jl/CT^b, 

JEEgffeU ^b^tl^#feo 
(XU2) 

15 (4- (4-7Mn-7x;^» -6- (If U i?>- 3 — f M**/) 

- 1 h-^>x-T5^/-;u- 2 — f ;w -hK7^>©^ 

4- (4-7MD-7x;^» -6- (tf U^>-3— -r;p^2/) - 
lH-^>X-f 5^y-;P-2-^-;H 3 0mgl3, kH55?>-*ft«l 

i..omi mux. Kmm* 1 3 osiiT-Mifufc. sti 

K i e s e 1 ge 1™6 0F 254 , Ar t 5 7 4 4 (*)U7%M) . *\tt>/ 
(IH 3) 

25 4- (4-7MD-7x/+y) - 2- (VJV-fr- 1 ~4 )V> ~6~ 

( if u s? y - 3 — i =s) - 1 h - ^ >x-f $ 

(4- (4-7MO-7x;^» -6- (If U> ? >-3— r;i/^-^v) 
- lH-^>X-f 2 --1)1) -kh'7^>8. 3mg0X^7- 

;l/0. 3mllfc fh7^F^>7'O/t>0. 0 1 2 m 1 &$UX., Kfefc 
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£8 o£fcT-i*£Jt*ibfc. £j&»«&»jes*u nbntcmm&ftm 

Ii^n7b^77^- (K i e s e 1 g e 1 ™6 .0 F 254 > Ar t 5 7 44 ( 

5 1 HNMR (CDC 1 3 ) 6:6. 36 (1H, d, J = 2. 6Hz)., 6. 4 
8-6. 51 (2H, m) , 6. 77 (1H, d, J = 2. 6Hz) , 7. 0 
5 (2H, d, J = 6. 9Hz), 7. 11-7. 18 ( 1 H, m) , 7. 2 
2-7. 28 (2H, m), 7. 72-7. 75 ( 1 H, m) , 8. 30-8. 
. 38 (2H, m), 8. 48 (1H, d, J = 3. 8Hz) 
10 ESI -MS (m/e) : 3 8 8 [M+H] 

mmm 1 1 6 

4- (4-7JVtD-7z;^» -6- (tf U-?>- 3 zJljk±±2) Z 

2- [i. 2, 4] hU7y-;p-i— fjk= iH-^>x-f$^/-;i/ 

15 (Xg 1 ) 

4- (4-7Ma-7x/^» - 2-^m^77-^-6- (tf'J 
y - 3 — f )V** y) - 1 H - ^ >X-i 5. ¥V-)l<D£j& 
HJfiflU 1 5fc«fct)'&jdSbfc4- (4-7M0-7i/4-» -6- (e 
U>>>-3— f;k*+*» - 1H-^>X-T S.?V-)l<-2-tt-)l7 8 m 
20 g<D^fMM75Hl. OmlWC ^'J7A3 0mg^3 
CMfe^^K). 0 14ml Srin*.. £J«£0^;:T3 0#IM#b7c, K/fc 

^v-^ATl^bfco M£MJEil*U «Hffr&i»&#&. 
(X@2) 

25 4- (4-7MD-7x;^» - 2 - y^^-fr- 6 - (HU^ 

> - 3 — r * 5/) - 1 h - ^ >x-r 5 ^v-;u©-&/& 

4- (4-7^D-7i;^'» -2-^;W;P77^-6-'(t!'J 
5?>- 3— r;i/^S/) -1H-^>xV5^;-^8 0mgOi7PP*;VA 
1. OralMt **£PP5fi£m#»8 4mg&JlI*., Rjg«£0«KT 
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S^lfflfi^D7h^7^- (K i e s e 1 ge 1™6 0F 2S4 , Art 
5 7 44 , IHfcx^W l:T»IU, Mfc&tt&ftfc. 

5 (IS 3) 

4- (4-7MD-7x/^-» -6- (k!U^>-3—f;i/^'» - 
2- [1. 2, 4] h'J7 4 /-;i/-l—f^-lH-^>X-f $?V~)V<Dm 

m 

4- (4-7Mn-7x/^>/) -2-^>x;i/*x;i/-6- (t£Ui? 
10 >-3— f;V**>') -lH-^^S^-M 6mgO^^I/*^ 
7SH0. 5ml«, 7R*fttf-MJ£A5. Omg^Jn^fc^ [1, 2, 
4] -HJ7V-;H 0. 4mg»^ M^16 0gHT-H»l 

15 ^D7^77>f- (Kieselgel™6 0F 254 , Art5744 (*;P 

X HNMR (CDC 1 3 ) <5 : 6. 42 (1H, s) , 7. 03-7. 15 (3 
H, m), 7. 19 (1H, s), 7. 2 7-7. 32 (3H, m) , 8. 1 
2 (1H, s), 8. 32-8. 38 (2H, m) , 9. 15 (1H, s) 
20 ESI -MS (m/e) :3 8 9 [M + H] 

mmm 1 1 7 

5_/ 7PP _2-tfu>?>-2--f;i/-4 > 6-tfx- (tfU^>"-3--r;v 

25 (Ig 1 ) 

[1, 2, 3] -biJ^Dn-4-Zbn^>f>6 7 9mg0^5 1 ;i/* 
M75 H 8m 1 Jgjfcfc, 3 - h h* v'fcf U S» 6 2 8 mg, XXtmmX U 



i 



WO 2005/063738 PCT/JP2004/019843 

188 

?7^f- (Wi: A+D-VfftlfJHl/l^XfJl/) 
(1*12) 

3-? DO- 2, 4 -If* (lfU> ? >- 3 — ()Vtt s s) T-U>©^ 
3-^PP-2, 4-tfX (tfU> J >-3 — -hD^>if>l. 
. 2 g©**y-;H 5ml <h7K7. 5m 1 SKMfc, i&ibT^X^AQ 6 3 
10 mg, -BOSmbS 0 3ragm TO^^ 3 raMM^Ufco 

15 era 3) 

3-^OP-2, 4-tf* (tfU3?>-3-^JP**3/) -6-XhDTX 

3- ^DD-2, 4 -If* (tf'J^^-3— -7XU>8 9 1 
mg0h , J7MoSS2Oml», WBfc* U £A 3 1 5mg&iP*.* JE 

20 jft«££fifcT&fta£#bfcf^ »«£»BE®5fe]bfc. S££»Ifex3\>W;:T 

25 (IS 4) 

4- /7DO-3, 5-tf* (t!U^>-3— ~^>if>-l, 
2 -v>7$ 

3-77PD-2, 4 -If* (fc!U5»-3— -6-xhOTX 
U >1 4 3mg©^^/-;i/8m 1 £7jc4m 1 MtT^^A 1 
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2 8mg, %.&m&6 7mg&MZ. Kfo®.* 2 i^»^il^bfco RfotilZ ■ 
5 (X@5) 

5_/ 7 pp_2-tfU> ? >-2— f;i/-4, 6-tf*- (fcfU5?>— 3— -f 

4-#DD-3, 5-tfX (t?U> ? >-3— i -^>if>-l, 

10 fl3^«&2fe»feH#:i: LT#fc. 

X HNMR (DMSO-d6) 6 : 7. 18-7. 62 (6H, m) , 7. 92 
and 7. 99 (total 1H, each dt, J = 8. 0, 1. 8 
Hz) , 8. 10-8. 44 (5H, m) , 8. 66-8. 72 (1H, m) 
ESI -MS (m/e):4 16, 418 [M + H3 

15 

mmmi 1 8 

5-^^;i/-2-ifu^>-2--<;p-4, 6-tfx- (tfu> ? >-3--r;i/ 

7>F 7 7-^-7^*^ yj^> (Chemical 
20 and Pharmaceutical Bulletin). 1 9 8 2^ • 
£§3 0^ lOf, 3 5 3 OH- 3 5 4 3HtClB«$nTV^^^T-&^b 
tc2, 4-v 5 7;^D-3-^^;i/^hO^>if>^ffl^T, H«J117t 

25 a HNMR (DMSO-d 6)6:2.03 and 2. 10 (total 

3 H, each s) , 7. 01-7. 50 (6 H, m) , 7. 88 and 

7. 87 (total 1H, each dt, J = 7. 7, 1. 6Hz), 

8. 06-8. 41 (5H, m), 8. 63-8. 7 0 (1H, m) 
ES I -MS (m/e) : 3 9 6 [M + H] 
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mmm 119 

5-7;l/^D-2-b°U> ? >-2--r;W-4 ) 6-b'X- (tf U$?>— 3 — f 

5 [i, 2, 3] - hvy)v^n-4-^hu^>-i£y^m^x, ^mmi 1 

>HNMR (DMSO-d 6) 6:7. 21-7. 63 (6H, m), 7. 9 
0-8. 01 ( 1 H, m) , 8. 12-8. 39 ( 3 H, m) , 8. 43-8. 
10 5 0 (2H, m) , 8. 6 3-8. 7 3 (1H, m) 
ESI -MS (m/e) : 40 0 [M+H] 

mmm 120 

4- (2->7;-7x;^-» -6- (4-N, N--J^^M)l/^-i 
15 JV-7xr^XMr^) - 2-M 'Jy>- 2 --f Jl/- lH-^>X-f $^ 

5- (4-AK^y-7i-JWJV7 7-ik> - 3- (2-y7;7i7 
-2-ZhD-7i^l/7$>©^ 
20 H5g^7 8T#e,nfc3- (2-y7;7x^y) -5-7;i/^d-2- 
-hD-7i^75>4 7mg©>'^5 1 MJVA75 F2mlitl:, 4- 
^;i/*yh^m#m3 lmg, &tfiSltf7U<7£5 5mg5M, £«£6 
0gtT2B#F B 1JI#L&. £j£«£itiliU ^{ChU^^o^lml^ 

25 Kieselgel™60F 254> Art5744 (*)V9%M) s ^DP*;i/ 
A/^^;-;V=10/l) HTSSL, «^^ifiB^ibT#fc. 
CD@2) 

3- (2-y7y7x/^y) -5 - (4-N, N-v^^^A^. 
;i/-7xr;i/XJI/77^W -2--hU-7xrjl/75>OM 
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5- (4-*M+^-7x-^Jl/77^W -3 - (2-^7/717 
-2-^hD-7i^75>4 0mg©^DO^^>2ml«> 
y^WS> (2. 0M f h7tHD77>W 0. 0 5 9ml, 

i-x^-3- (3 ( -^^^-)V7^yy'u\d)V) -#;w?5M5 

5 2 8mg, N-hHD + ^>yhU7y-;PTKSl«l2 OmgSJin^ S/iKft 
SMlCTl»W*it#l/&. RJKtt*, £PP*;i^fcT^U S&fnfiW 

SSU #&tl&M$MIi^ n7 b ^7 7 ^ (Ki e s e 1 ge 1 T 
M 6 0F 2S4 , Art 5 7 44 (tfrZftM) , ^Dn*W^^y-^=l 
10 5/1) fcT»«U Mfc^S*tfi»*fcLT»fc. 
(X@3) 

3- (2->7;7x;+S/) - 5- (4-N, N-^^I^Wt^E'Ol' 
-7iZM^7 7^W -^>*tf>- 1, 2-$?75>©£j£ 

3- (2-i/7;7x/^» -5- (4-N, N-^^^^JW^-f )V 
15 -7x^7^77^) - 2 -^hD-7x"^7S>3 2mg0H V^P 
tr^7Jl/P-;i/2ml^t, iif»19nig, Rtf&ftl:&ft7> ; E~'7A 

ISSi, »&nfc«tt&»Ulffl*Ji^P"7h^77^- (Ki e s e 1 ge 
1™6 0F 254 , Art 5 744 <*;i^*h») , ^ UU*)VJ±/ J -)\>= 
20 10/1) HT«il, ^S^«4efeH#tUT#fc. 
(IS 4) 

3- (2-y7/7x/^» -5- (4-N, N-y^^JWtt-fJl/ 
-7X-MW-JW -^>if>- 1, 2-^75><D^ 
3- (2-y7;7x/ + y) -5- (4-N, N-y^W5/*^ 
25 -;l/-7xZJV7^7 7^W 1, 2 -5>7S > 2 5mg <DW 

fc»A**fcT*&ftiMk ^7K«7" h- U tfATftftLfc. «f«$«iEEg*. 
U #f.nfc»MfflfI^n7h^77^- (K i e s e 1 g e 1 ™6 
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0F 284 , Art 5 7 44 (*;|^&») , 2 □ DsJvM/A/** J-)V= 1 0 / 
1) ICT»«U «Mfc-&«ftJtfi»*i:LT»ft:, 
(185) 

4- (2->7;-7iy^» -6- (4-N, N-^W5/M 

5 7x-ji/7ji/*-JW -2 - (tru5?>-2— f;w -ih-^>x 

3- (2-y7;7x;^» -5- -(4-N, N-*?*5-)V7§S*JM 
ZJV-7x"Jl/7M-;V) -^>if>-l, 2->>75>£fflV>T> H«J 

6 7 (is 4) tmm.<D%m, z\n\zmvttmx\*z\nt> 

2 HNMR (CDC 1 3 ) 6 : 2. 9 1 and 2. 92 (total 3H, 
each s) , 3. 10 (3H, s), 6. 99 (1H, m) , 7. 2 3- 
7. 30 (1H, m), 7. 39-7. 46 (2H, m) , 7. 50-7. 5 
8 (3H, m),7. 68-7. 7 8 ( 1 H, m) , 7 . 75 and 8. 
15 33 (total 1 H, each s) , 7. 85 and 7. 92 (t 
otal 1H, each t, J = 8. 4Hz) , 7. 9 5-8. 2 0 (2 
H, m) , 8. 3 9 and 8. 42 (total 1H, each d, 
J = 8. 4Hz) , 8. 6 3-8. 6 7 ( 1 H, m) 
ES.I-MS (m/e) : 5 24 [M + H] 

20 

mmm 1 2 1 

1- (2- (6- (4-:t=H^A-;P- 5 — -2-tfU^ 
>- 2 --f Jl/- 3 H-^>X-f $^/^- 5 -4)V) -tfaUS>>- 1 — f 

25 (Igl) 

3 -7*O^E- 4 h*z/* h^ftJMftfe X^X^^l/©^ 
Monatsh! Chem. ; 22; 1901; 4 3 7 fcf2ft£ftT 

20. 5g0fh7tFD77>3OOml mWz. Mr~F> T^Miti- h U # 



WO 2005/063738 PCT/JP2004/0 19843 

193 

(IS 2) 

10 h^>i^>3 5 0mlitl:, 1- ( t -7h*i'%)l'tf—)V) tfn-Jl/- 
2-/£D>U2 1g, fb7^XhU7i^MX7^>/t7y , )A4. 2g, 
h U VA&mm ( 2 M) 15 3ml £M«3.> £J&tt&gS§£ffl&T* 

15 *y;W7^n7h^77^- (AHIfFISE: ^^D">/Silx^= l 2/ 
1.-10/1) iiiOISU «^$6fi@#tLT#fc. 
(I© 3) 

2- (5-xh4 1 v'^;^x;i/-2-^h4 1 >-/h^rv'-7x-;i/) - tfD 

20 2- (5 -xh^->*;U3j?x;i/- 2 h^y-7i-;W -tf 
D-;i/- i -jj)V$ym. t-7*fJVx7f;i/2 8. 4g0x^;-;Hoo 
ml»5%MI«!8. 2-gftfil*., EJ£*&3lc*»ffl&T* 3 0IH 

>J^;W7^D?h^ 7 7^- (JRW«F«E: ^U->/il«X^=l/ 
25 6. 5-1/6) fc<fcDtt«U Mft^«ft*lfeilll««»tLT#&. 
(184) 

3- (1 -T±^)V-\dUV^>-2-^)V) -4-hFO + y^lff 
2- (5 -Xh^rV7J;^n;i/- 2-^ h^v"* h^y-7xXJl/). -k°D 
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US?>- 1 t -^l/X7f^2 6 g<DX$ y-)l/2 5 0ml 

t*50ral p- WPl>;^5fr 1 3 g£Jn*.* 

», #tiuft)i&/*? ;-)vm&®n do/1) \zxmmL, i7«^ 

&®<D\dV z?> 2 0 OmlW:, ^TKPmi 3m 1 5riP^.TiS^bfeo 1B# 
P<m> i«6mimfc. ££>KlPfTOHU^/l 5 Oml £j&D;t, 

£ e. £ 4 o h u x^;P7 $>5mi $ e. 1 3 o ft'&mfrwm. 3 

ftfcffi£j&&©*^/-;W2 0 Oml^fC, WJ^AlOgm, S 

15 >>a(:tM, M£MM£U #Sftfc@#£ii^x^;M£T«irf& 
CPS 5). 

3- (i-y-k^;i/-tfou> ? >-2--r;i/) -4-^>«^t*->ftlS 

20 3 - Q-7-fe3\H'-t!oU> ? >- 2--f ;!/) -4-t HD^^SfifAS* 
ifJl/XXf^n. 4 gO^^f H 1 0 Om 1 ^tK, KR* 

ij»)Ai5g, jMb^>^;ve. 4mi^jn^., kjs»5 omzximmm 
wvtzo &.foWL*ifcwwL> mamtry^^^mmzx^nv, 
mzxminLrco mmm**\zxm&'&, m^mm^if^^^zxmkvtto 

25 It^iSSit, #^tifciS^^'J*^*7Ai'n?h^7^- (J! 
H&tt : A^>/f^l5 : ;i/=l 0/1-1/2-1/3) te<kD»«U 

(Ig6) 

3- (i-T-fe^;i/-tfDU^>-2— f ;w -4-^>^;i/^->^M 
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3- (l~7W-t:DiJv?>-2-fJW -.4-^>^;^*2/ft** 
ft Xf;i/X^r;H8. 7 gCDI^/-;i/2 0 0m.l»ttfc4Sj&jeftfttf- 

5 £JM£ 4 U £ 15ml £Jn?L EJfcil££ 7 l«3f # 

lfc„ 3KS£6&£&»fc:TBM4fcl&^ ^nD^Jl/AKT&tBU «5S 

10 (Ii7) 

(3- (1 -7t7-)\'-VuVzS>-2--i)V) 

^5 g©h;i/I>l 5m l t2-^^-2-yDAV-;H 5ml©S^I 
15 Sfc v ^-fy :/OH^X3\H/7^>3. 0ml, 7^7x-Jl/*X* l JJl' 

3, 8mi»M> Kfomz-mmmwmLtco Rjs&^ici&fn 

57^- (lUil : >/tiX?J!/= 1/0-1/1-0/1) fc«k 

20 Dill, M^^ifi7^77XtLT#L 
CO§8) 

1- (2 -.(4, 5-^7^/ -2-^>z?)Vt*i/-yx.~)V) -tfO'J 

(3- (i - 7tf;i/-Ko'j^> - 2 --r;w -4-^>> ? ;^^->- 

25 7x^JW -*;Wt$>i? t -7^X7>x;l/4. lgOh<J7Mn»i 
5 0ml , U7A1. 1 g ^Jn^-T, RJg&fcgi&fcT-HBHfcJf 
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m.^y^)ti^)Vtsy^u^Yifyy^- (WI:Sli?JI/) \z£*)m 

£LT#fco #£ftfcm«#J2. 8g0l^7HHOOml«, kF 
5 5mK Il^^i/^iligWM, M 

7A^D7h^77^- mmmu: zuumj*/*? /-;p=i o o/o 

10 -9 9/1-9 8/2-9 7/3-9 6/4-9 3/7) £<£0*ii§aU 
(X@9) 

1- (2- (6 - ^>yJl/^y - 2 - E U y>- 2 - < Jk- 3 - (2-h 

15 ;u) -tfPU> ? >- i-^;W -x^ 

.1- (2- (4, 5-y757-2-^ >^Jkt*y - 7x " JW -tfP'J 
v>-1--T;1/) -X^/>1. 3 9g©hJH>4 3mlitt, fcTUS? 
>- 2 -ftJM^U-TJl'xt H4 6 0mgOH^>i«3m 1 ^IBtl. Kfo 
m^U\ZXmWVTcc 2mmm, If U^>-2-#;i/4^tf7;l/xfc:K4 6 

20 mg&mx. BLmm.*9 omzT2mmmwvrco 

M^tT^rb H4 6mg£Jn*_> £JM£9 0SCT1 0B#TO^bfe. 

£/&$Jl. lg©fh7tFD77>20ml^H, 7K^b^" h U K7A 1 4 
4mg, 2- (^DO^h + i/) X^;P h 'J ^ fJl/ y 7 > 6 6 7 m g ^iD^, 

(IilO) 
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1- (2- (6-t Fa^rv-2-tfUv>-2--r;i/-3- (2-HJ* 
1- (2- (6-^>5?;^^->-2-tf 'Jy>-2- (2-h 

M -£nus*>-i— ow -x^/>i. i8g©i^;-^20mi» 

JSt, «7 7 1 3mg, 2 OX*tt^/X7^A-»3M«il 1 
9mg£in;^ S«^5raJn^M»itbfco SMC^T^^^Al 5 
7rag, 2 0 %7kMA°7V^A-^M^5 6mg£iP;l, ^SKUR^tt* 

7A^D?h^77^- (MM : ^pn*;PA/^^y-;i^=i o o/o 

~9 9/1-9 8/2) HiDiiU ^I^^7 : E;V77X^bT 
15 #fco 

(IS 1 1 ) 

1- (2- (6- (4-t*ty*-^-5-^^-7xy*2/) — 2 — tf U 
v>>-2 — OI/-3- (2- b'J^W^-J^Xh^^^W -3H- 

20 1- (2- (6-tFn^>-2-lf'J^>-.2- <;i/-3- (2-HJ* 

fjvy7x;i/-ih^'>^^) - 3H-^>x-r 5 --r;w - 

Knyj?>- 1 -4)V) -X^;>2 9mg01f'J^>lml^l:, 5- 
(4-7 r o ; £-7'xx:;i/) -Wy-;P3 0mg, JM*fe5/»>A5 6mg, 
ilhl (I) 15mg*Jn*., E*«*lrtrtl 2 OflgfcT-HfttJWbfc. 

ftbftttntit£ftimWMt7a'?h#7y<{'- (Ki e s e l ge l™6 0F 2 
S4 , Ar t 5 7 44 (^;^&«) , 2/1) 
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(IS 12) 

1- (2- (6- ( 4 - t+t V-il'- 5 - Jl/ - 7 x ; -2-fcfU 

vy- 2 ->f;w- 3 h-^>X-T 5^V-;i/- 5 -iM -if o u 1 - 
5 l- (2- (6- (4-**-u-y-;p-5— f;v-7x;^» -2 -try 

OV-3- (2-h'J^?JV->7^l'-Xh + ^5 : JW -3H- 
^>X-f *?\r-)V-S— — hfD U > f >— 1 ~"i )V) -I^;>24ra 
g$b'J7MDSilmlHij|U jRjK«SSfifcT2I^IBItt^b/t. & 
&£i*£E®*U ftSttfc8£&ffiffi#E«##nTb^:7>f- (ODS- 
10 AS-3 6 0-CC (YMCttft) »»*:*-7-feh-hU;W-0. l%h 

U7Wp»») txiit, «Bft^«*«fi«i««mtUT#fc. 

*HNMR (CDC1 3 ) 5 : 1. 7 3- 2. 6 9 (7H, m) , 3. 54-3. 
91 ( 2 H, m) , 5. 21-5. 48 (lH.m), 6. 91-7.98, 
8. 30-8. 5 1, 8. 57-8. 73 (1 3 H, each m) 
15 ESI -MS (m/e) : 46 6 [M+H] 

mmm 1 2 2 

3- (6 - (i-7-fe^-tfP'J^>-2— fJV) -2-fcTU$?>-2-< 
20 »J12 l (Iil 0) T#6ftfcl- (2- (6-fcFn*S/-2--t? 

u^>-2-^;v-3- (2- h>j^f;k>7^-xb+^f;w -3 
h-soxj 5— r;w -tfpu^>-i-^;w -x*/x 

S^3-y7;7nWf>^^T, »J12 1 (1811) « (IS 

X HNMR (CD C 1 3 ) 6 : 1. 8 0 - 2. 4 2 (7H, m) , 3. 56-3. 
93 ( 2 H, m) ', 5. 14-5. 45 ( 1 H, m) , 6. 91-7. 73 
(7H. m) . 7. 80-7. 96 (1H, m) , 8. 30-8. 43 (1H, 
m) , 8. 58-8. 70 ( 1 H, m) , 10. 58-10. 82 ( 1 H, 
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m) 

ESI-MS (m/e) : 4 2 4 [M + H] 

mmm 1 2 3 

5 3- (6- (l-7-fe^Jl/-b!PU> ? >-2--l > ;i/) -2-b?Uv>-2— T 

ju- ih-^>x^$^/-;1/-5--y;u^5» -^>X7$k 

H»J1 2 2T#?>tlfc3 - (6- (1 -7-te3MU-tfnUi>>-2— -f 

- 2 - tr u v > - 2 - -r 1 h - ^ >x-r ^ ^ - 5 —ov** 
; y) -^>i/-hu;i/^ffl^T, HM4 3tiwi^0^ znizmctzjjm 

1 HNMR (CDC 1 3 ) 6:1. 70-2. 39 (7H, ra) , 3. 39-3. 
89 (2H, m) , 5. 17-6. 24 (3H, m) , 6. 97-7. 92 
(8H, m) , 8. 26-8. 42 (1H, m) , 8. 52-8. 67 (1H, 
m) , 10. 42-10. 72 (1H, m) 
15 ESI-MS (m/e) :442 [M + H] 

mmm 124 

5- (6- (l-7iT5 1 ;i/-tfDU> ? >-2--1 > ;i/) -2-fcfU>?>-2 — f 
)V- ,1 H-^>X-f $ gVnjkz 5 — i - h°U z?>- 2 

20 

5-^p ; E-tfu^>-2-^;i/^-hu;p^ffl^T, 2 2tnm 

>HNMR (CD C 1 3 ) 6:1. 50-2. 42 (7H, m) , 3. 56-3. 
25 88 (2H, m), 5. 09-5. 40 (1H, m) , . 6 . 89-7. 92 
(6H, m) , 8. 26-8. 70 (3H, m), 10. 63-11. 05 
(1H, m) 

ESI-MS (m/e) : 42 5 [M + H] 
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2 5 

5- (6- (1 -7iz5 1 ;i/-tfDU^>- 2 )V) -2-bfU> ? >-2-^ 
)l- iH-^>xV$^V-;i/- 5— -fcfU^>-2-^j;^> 

nm.li 2 4T#a»nfe5- (6- ( i -r-k^;p- tfn u 2 
;iO - 2 - try 2 --f >v- ih-^>x^5^/^- 5 -uv** 

X HNMR (CD C 1 3 ) 6 : 0. 6 0-2. 4 2 (7H, m) , 3. 42-3. 
90 (2H, m), 4. 99-5. 80 (2H, m) , 6. 74-8. 67 
(lOH.m), 10. 42-10. 10. 85 ( 1 H, m) 
ESI -MS (m/e) : 4 4-3 [M + H] 

mmm 126-1, 126-2 

1- (2- (6- Vz?>- 2 -2-tfyy 

>-2— r;i/-3H-^ >x< § ZltzJkz IzJlik) - tf p U v> - 1 -- r 

1 - ■ (2- (6- (6 -*^>7Jl/fr-;i/-bf U>?>- 3 zL±Jk^±l ~ 

2- hu^>-2— r;i/-3H-^>x-f s^v-^- 5--r;u) -tfpy 

1- (2- (6- (5-^P^-fcfiJv>-2— lika±yQ -2-hf>Jv 

>- 2 3 H-^>X-f $^V-;u- 5 zrfik) zjjg y 1 

X HNMR (CDC 1 3 ) d : 1. 5 0 -2. 4 0 (7H, m) , 3. 5 0-3.. 
87 (2H, m) , 5. 03-5. 14, 5. 31-5. 42 (1H, eac 
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h m) , 6. 71-7. 88, 10. 48-11. 15 (7 H, each 
m) , 8. 08-8. 40 (2H, m) , 8. 50-8. 69 (1H, m) 
ESI -MS (m/e) :47 8, 4 8 0 [M+H] 

1- (2- (6- (6-*$>>Z)l<*~)l-¥Vy>-3—()V**y) - 
5 2 - ¥ U V>- 2 3 H S gV/rikz 5 - tfa U 2 

X HNMR (CDC 1 8 ) 6:1. 57-2. 59 (7H, m) , 3. 08-3. 
27 (3H, m) , 3. 57-3. 89 (2H, m), 5. 14-5. 40 
(1H, m) , 6. 9 4-7. 64 (4H, m) , 7. 82-8. 15 (2H, 
10 m) , 8. 3 3 -8. 7 5 (3H, m) 

ESI -MS (m/e) : 47 8 [M + H] 

mmm 127 

1- (2- (2-fcf'J^>-2— -Q1/-6- (*7U>-6-^ ~ 
15 3H-^>X-r$^V-^-5— i)V> -tfpu$?>- 1 — r -x^y> 

1 HNMR (CDC 1 3 ) 5:1. 67-2. 69 (7H, m) , 3. 40-4. 
20 0 4 (2H, m) , 5. 2 5 - 5. 6 3 ( 1 H, m) , 6. 8 0-9. 13 
( 1 2 H, m) , 10. 22-11. 44 (1H, br) 
ESI -MS (m/e) : 45 0 [M + H] 

12 8 

25 4- (6- (1 y>- 2 -4)V) -2-tfU> ? >-2— < 

)V- iH-^>xW$^^/-;i/-5 — -2-^)V-^yy-h 
4-7*a^e- 2-^5 1 ;i/-^>y- MJ;p&mvr, Hilfili 2 2<hi^a© 
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J HNMR (CDC 1 3 ) 6:1. 4 8- 2. 5 4 ..(1 OH, m) , 3. 2 0- 
3. 89 (2H, m) , 5. 06-5. 41 (1H, m) , 6. 8 0-8. 8 
7 ( 1 0 H, m) 
5 ESI -MS (m/e) :4 3 8 [M + H] 

mmm 129 

1- (2- (2-tf'Jy>-2-^j|/-6- (4-h'j7J^D^h»y- 
7i/^» - 3H-^>X-f$^V-JP-5— ()V) -fcfP'Jv>- 1 — f 
10 )V) -ji&yy 

1 - ^nt-4-hU7^tn^ b*zs-'<>'£>*m^T. mmmi 2 2 

1 HNMR (CDC 1 3 ) 6 : 1 . 43-2. 69 (7H, m) , 3. 32-3. 
15 91 (2H, m), 5. 20-5. 59 (1 H, m), 6. 23-8. 97 
(1 1H, m) 
ESI -MS (m/e) :4 8 3 [M + H] 

20 1- (2- (2-bf'J^>-2 — 6 — (^7'J>-3--fM^y) - 

3H-^>x-f 5— i)V> -tfPU^>- 1 — r;u) -x^y> 
■%mx it z n e t %m t zn^fr^z ^tia^ g^b-s-ii ^^fe^^ 

25 X HNMR (CDC 1 3 ) 6:1. 00-2. 47 (7H, m), 3. 37-4. 
00 (2H, m) , 5. 2 6 - 5. 5 4 (1H, m) , 6. 98-9. 10 
( 1 2 H, m) , 1 0. 44-1 0. 7 3 (1H, m) 
ESI -MS (m/e) : 4 5 0 [M + H] 



WO 2005/063738 PCT/JP2004/019843 

203 

mmm 131 

1- (2- (6- (4-7-fe:P^-7x7=lr'» — .2 — fc!U$^>- 2 — f Jl/— 

l- (4-3-F-7x-jw />*m^Ts mnmi 22 tmmo 

X HNMR (CDC 1 3 ) <5:1. 47-2. 60 (1 0H, m) , 3. 52- 
3. 88 (2H, m), 5. 12-5. 41 (1H, m) , 6. 97-7. 7 
4 (6H, m) , 7. 80-8. 02 (3H, m), 8. 30-8. 44 (1 
10 H, m) , 8 . 5 7-8. 7 0 ( 1 H, m) 
ESI -MS (m/e) : 441 [M + H] 

mmm 1 3 2 

1- (2- (6- (tf7 3i-;i/-4--r;^^'» - 2-tfUy>-2--f 
15 )V~3U-^>X^ ^^"/-)V-5-^M — fcf P U > — 1 —^i)V) -X.*? 

4-yD^-H7a:-;i/^ViT> *M1 2 2<h|WI#(7)^ ^tlK^i; 

fc^&x&^n^ t%mt & z. t \z j; 0., 

20 X HNMR (CDCI3) 6:1. 13-2. 4 7 ,(7H, m) , 3. 40-3. 
91 (2H, m), 5. 20-5. 60 (1H, m) , 6. 72-7. 89 
(13 H, m), 8. 25-8. 42 ( 1 H, m) , 8. 42-8. 67 (1 
H, m) , 1 0 . 2 9 - 1 0 . 6 0 ( 1 H, m) 
ESI -MS (m/e) : 47 5 [M + H] 

25 

mnm 1 3 3 

4- (6- (1 v>-2--Y;i/) -2-fcf'J> ? >-2--r 



WO 2005/063738 



204 



PCT/JP2004/019843 



4-3-f-n, n— ^^9-)v-^>^>xm>7^ vm^T. nmmi ■ 

'HNMR (CDC 1 a ) 6:1. 50-3. 00 (13 H, m), 3. 40- 
5 3. 92 (2H, m) , 5. 14-5. 50 (1H, m) , 6. 40-8. 8 
0 (1 1H, m) 

ESI-MS (m/e) : 5 0 6 [M+H] 

$mm 134 

10 1- (2- (6- (E7xZJV-3 — L2k±jr>0 -2-tfU5?>-2 — T 

;i/-3H-^>X-f $^7-;^- 5--r;i/) -tfpus?>- l —r;i/) 

3-/nt-k'7x^l/^^T, «fil2 2iR1t©^> dttfcipi; 

15 *HNMR (CDC 1 3 ) 6 : 0. 8 0- 2. 5 0 (7H, m) , 3. 40-3. 
9 1 (2H, m) , 5. 20-5. 60 ( 1 H, m) . 6. 80-7. 95 
(13H, m) , 8. 25-8. 45 ( 1 H, m) , 8. 50-8. 70 (1 
H, m) 

ES.I-MS (m/e) : 47 5 [M + H] 

20 

mmm 135 

1- (2- (6- (4- (7°pa°>- 2-x;i^n;i/) -7x7^'» - 

2- fcTU> ? >-2-^-3H-^ >X-T 5 ?V~;W- 5 -<1)V) - \L P U V 

25 1 -3-K-4- (7nrt>-2-z)v*-)i) -i>v>%m^T, mm 

'HNMR (CD C 1 3 ) 5:1. 10-2. 50 (13 H, m) , 3. 05-, 
3. 30 (1H, m) , 3. 50-3. 95 (2H, m) , 5. 05-5. 5 
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0 (1H, m) , 7. 00-7. 95 (8H, m) , 8. 30-8. 50 (1 
H, m) , 8 . 5 8- 8. 7 5 ( 1 H, m) , 1 0.. 6 0- 1 0. 9 5 (1H, 
m) 

ESI-MS (m/e) : 5 0 5 [M+H] 

5 

mmm 1 3 6 

4- (6- (1 -y-b^-tfnu v>- 2--QV) -2-tfU5?>-2-^ 
)V- iH-^>X-f$^;-ji/-5--fjm'» -2 - LUZiMPiLg: 

10 4-yn^-2-h'j7;i/^-p^^;i/-^>^hu;i'<&ffl^T, HJi^ai 

'HNMR (CDC 1 3 ) 6:1. 10-2. 45 (7H, m), 3. 50-3. 
95 (2H, m) , 5. 0 0 - 5. 4 5 ( 1 H, m) , 6. 60-7. 95 
15 (7H, m) , 8. 3 0-8. 4 5 (1H, m) , 8. 5 5 — 8. 7 5 (1H, 
m) , 1 0. 8 0-1 1. 6 0 ( 1 H, m) 
ESI-MS (m/e) : 4 9 2 [M + H] 



1«S|1 3 7-1, 1 3 7-2 



4- 


(6- (1 -T-fe^;i/-h°UU> 


! >-2-<;i/) 


-2-tru>>>-2— -r 


)V- 


lH-^>X-f5^/^-5- 




-2 - hU7MD^5 1 


)V- 


^>XT5 H • — h U 7MDil 


m 




4- 


(6- (l-7tf^-lfDU^ 




-2-k°Uv>-2 — T 


)V- 


1 H - ^ > XV s ; 1/ - 5 - 




N-X^-2- hU7 



25 MD/^lz-^OXTS F '-h^J^PlBfei 

HJfiWl 3 6T#S>tt£4- (6- (l-T-k^;i/-tfnUv>-2--f 

- 2 - tru 2 -- r 1 h-^x-V 5 --01^* 

*wji2i din) tmmojjtik. ztazmvttmxuznz ti$& 
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4- (6- (i-y-b^-ji/-eau^>-2--r;i<) -2-tfu> ? >-2— r 

5 ! HNMR (CD 3 OD) 6 : 1. 0 5- 2. 8 0 (7H, m) , 3. 50-4. 
20 (2H, m) , 5. 30-5. 45 (1 H, ra) , 7. 30-7. 8 0 
(6H, m), 8. 05-8. 20 (1H, m) , 8. 20-8. 38 (1H, 
m) , 8. 8 0-8. 9 0 (1H, m) 
ES I -MS (m/e) : 5 1 0 [M+H] 

io 4- (6- (i -7-fe^;u-tfPU^>-2--r;v) - 2 -hu e^>- 2 — r 
)V- iH-^>x-rs^v~;i/- 5--r;w^» -N-x^-2-h'j7 

*HNMR (CD3OD) <5 : 1. 0 5- 2. 8 0 (1 0H, m) , 3. 60- 
4. 05 (2H, m) , 4. 80-5. 00 (2H, m) , 5. 30-5. 4 
15 5 (1H, m) , 7. 30-7. 80 (5H, m), 8. 05-8. 20 (1 
H, m) , 8 . 2 0 - 8. 3 8 (1H, m) , 8 . 8 0 - 8. 9 0 ( 1 H, 
m) , 9. 10-9. 3 0 (1H, m) 
ESI -MS (m/e) : 5 3 8 [M + H] 

20 fffiM 13 8 

1- (2- (6- (4- (2-^^V7$;-Xh^» -7x/^» - 
2 - tf U 2 — DI-3H - ^>X-f $ 5 — f jk) - tf P U v 

>-l— tjk) -x^y> 

(2- (4-3-h'-7x^y) -X3\>W -5?* 3=^75 >£fflWT, 

25 mmmi 2 2tw*om £nfc$Dfc;m*«£ne> 

X HNMR (CDC 1 3 ) <5:1. 05-2. 90 (1 3H, m) . 3. 00- 
4. 45 (6H, m) , 5. 20-5. 45 ( 1 H, m) , 6. 80-8. 0 
0 ( 8 H, m) , 8. 25-8. 40 ( 1 H, m) ', 8. 50-8. 80 (1 
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H, m) 

ESI-MS (m/e) : 4 8 6 [M+H] 
5 1- (2- (6- (4-bFD^^^l/-7xy^-» -2-fcfU5?>- 

10 &&mfo£vxm£o 

X HNMR (CD C 1 3 ) 6:1. 68-2. 40 (7H,m), 3. 53-3. 
88 (2H, m) , 4. 6 2 -4. 7 2 (2H, m) , 5. 22-5. 56 
(1H, m) , 6. 82-7. 62 (7H, m), 7. 80-7. 89 (1H, 
m), 8. 32-8. 40 ( 1 H, m) , 8. 55-8. 64 (lH.m) 
15 ESI-MS (m/e) : 42 9 [M + H] 

$mm 1 4 0 

4- (6- (l-7-fe5Ml/-tfPU^>- 2— ±M -2-h°U> ? >-2--r 

;i/-.iH-^>x< $^y-;i/-5— rjk±±>o -n, n->^5MI/-^> 

20 X7J H 

4 -^P^ESfcAW* S^^KTS HfcJB^T* H»J 1 2 2 iR|*02fSs, 

'HNMR (CDC1 3 ) (5:1. 81-2. 40 (7H, m) , 2. 98-3. 
25 17 (6H, m) , 3. 56-3. 87 (2H, m) , 5. 20-5. 53 
(1H, m) , 6. 93-7. 65 (7H, m), 7. 81-7. 89 (1H, 
m), 8. 33-8. 41 ( 1 H, m) , 8. 60-8. 67 (1H, m) 
ESI-MS (m/e) : 470 [M + H] 
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mmm 141 

4- (6- (1 -7-fe5SH/-h°aU>?>- 2 zdM -2-tf'Jv>-2— ± 

)v- iH-^>x-r $^y-;i/-5--r;p^-^-» -n-^9 i ;p-^>X7$ 

*HNMR (CDC 1 ,) 6:1. 80-2. 39 (4H, m) , 1. 84an 
d2. 16 (total 3H, eachs), 2. 98-3. 02 (3H, 
10 m) , 3 . 5 8-3. 7 4 ( 1 H, m) , 3 . 7 8-3. 8 7 ( 1 H, m) , 
5. 16-5. 43 (1H, m) , 6. 74-7. 89 (8H, m) , 8. 3 
6-8. 39 ( 1 H, m) , 8. 63-8. 66 (1H, m) 
ESI -MS (m/e) : 456 [M + H] 

15 MM® 14 2 

1- (2- (2-fc?U> ? >-2--r;P-6- (4- (fcTPU3?>- l-ftJl/aft 

>-i— f;i/) -x^y> 

20 iii2 2t»m unfcjpu&^xttchstsfetsai^to-a: 

X HNMR (CDC 1 8 ) (5:1. 80-2. 40 (8H,m) , 1. 87an 
d2. 21 (t o t a 1 3H, eachs), 3. 43-3. 52 (2H, 
m) , 3 . 6 0-3. 71 ( 3 H, m) , 3 . 81-3. 9 0 ( 1 H, m) , 
25 5. 21-5. 50 (1H, m) , 6. 84-7. 02 (2H, m), 7. 2 

5- 7. 58 (5H, m), 7. 83-7. 93 (1H, m) , 8. 36-8. 
4 5 (1H, m) , 8. 6 2-8. 6 7 (1H, m) 

ESI -MS (m/e) : 4 9 6 [M+H] 
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MMM 14 3 

1- (2- (6- (4- (. : E)VTfcV>-4-%)V#-)V) -7iy^» - 

2- eu$?>-2-^;w- sH-sox-i $ b—ov) - g p u 

5 (4-^d^-7i-jp) -^;i/5jN>j>-4--r;i/-^^y >&m^x\ m 

mmi 2 2i»m i:n(c:2pi;fc^x«^n&t^t*m^t)-& 

J HNMR (CDC 1 3 ) 5 : 1. 7 8-2. 6 2 (7H, m) , 3. 40-3. 
90 (10H, m) , 5. 23-5. 50 (1H, m) , 6. 82-7. 54 
10 ( 7 H, m) , 7 . 8 6- 7. 9 4 ( 1 H, m) , 8 . 3 8- 8. 4 6 ( 1 H, 
m) , 8. 64-8. 6 9 (1H, m) 
ES I -MS (m/e) : 5 1 2 [M + H] 

$mm 14 4 

15 4- (6- (1 -7iz^-bTbU$?>- 2— OPO - 2 - fcf' J 2 — < 

ih-^>xV^V~;p- 5 z^gM^vO &m#l - -mj ?;m-p 
4-7 , u^-^m«^ffl^T, mmmi 2 2 tim©^ unfcipDfc 

20 Ulfe, 

X HNMR (CD C 1 3 ) 6:1. 86and2. 10 (t o t a 1 3H, ea 
chs), 1. 92-2. 48 (4H, m), 3. 41-3. 90 (2H, 
m), 5. 36-5. 39 ( 1 H, m) , 7. 13-7. 72 ( 5 H, m) , 
8. 00-8. 07 (3H, m), 8. 22-8. 26 (1H, m) , 8. 7 
25 3 - 8 . 8 0 ( 1 H, m) 

ESI -MS (m/e) :44 3 [M+H] 



■mm 1 4 5 
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1- (2- (6- (4- (bT^US?>- 1 =L 7x/±v0 Z 

2 - tf u 2 3 H-^>X-f 5 gVr^kz 5 zrL?k) - u 2 

(4-yat-7i^) -t°^u^>- l — <;p-^^y>^ffl^T, ^ 

X HNMR (CDC 1 8 ) 6:1. 45-2. 40 (10 H, m), 1. 88a 
nd2. 20 (total3H, eachs), 3. 3 0-3. 9 0 (6H, 
m) , 5. 23-5. 53 (1H, m) , 6. 83-7. 55 (7H, m) , 
10 7. 8 4-7. 9 4 (1H, m) , 8. 3 7-8. 4 6 ( 1 H, m) , 8. 6 

3 - 8 . 6 8 ( 1 H, m) 

-ES I -MS (m/e) : 5 1 0 [M + H] 

mmm 1 4 6 

15 1- (2- (6- (4- (4-7±7)V-}m*?>- 1 -%)Vtf=L)V) - 

7i;^y) - 2 -tru v>- 2-^fji/- 3H-^>x-r$^i/-;w- 5 — r 
ji/) -tfp'js;>-i->r;p) -x^y> 
1- (4- (4-yp ; E-^>y-r;i/) — tf^^^>— 1 — - r;i/) -x^y 

>&JHJV>T, H»J12 2t^©^ cn^Cfc^ftXttdnSi:^ 

X HNMR (CDC 1 s ) (5:1. 84-2. 40 (10 H, m), 3. 24- 
3. 88 (10 H, m) , 5. 22-5. 48 ( 1 H, m) , 6. 94-7. 
09 (2H, m) , 7. 2 2- 7. 4 8 (5H, m) , 7. 84-7. 93 
(1H, m) , 8. 37-8. 43 (1H, m) , 8. 63-8. 66 (1H, 
25 m) 

ES I -MS (m/e) : 5 5 3 [M + H] 
mffiM 14 7 

4- (6- (1 -7tt)V-\Zu\)V>-2-'OV) - 2-\tVV>-2 — f 
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COSi) 

4- (6- (1 -7tt)V-\ZnW>- 2— r;W -2-tf>J> ? >-2- 

-r;i/- i - (2- hu^^v^njiz-xh^v^^) - iH-^>x-r 5 
$mmi 2 1 (xgi o) mzntci- (2- (6-fcFu^->-2-tf 

'Jy>-2--fJl/-3- (2- bV t^fri/y-lV-Xh^yXJ-JV) -3 

H-^>x-r 5--r;i/) -ifDUv ? >- i--r;u) -x#/>3 

Omg, W , 4-7MPy7; / <>f>2 0 mg <DN— tfa U vV 
10 >lmllil:, yJcm^hU^AS. 8mg £Jn?L, H^^im* 1 0 0 

JESib, l#e»nfc«MfI^n7h^77^ (Kieselge 
1™6 0F 2 54 , Art 5 744 (tfrZ&m , ^ □ P^A/^ 7 -;i/= 
15 9/1) ICTS«U Sm^tl^fe«%S<hbT#fc 0 
(ZDS 2) 

4- (6- (1 -7ir^JI/-tfDU^>-2— -2-tfU> ? >-2- 

iH-^>x-rs^i/-;i/-5— r;^^^) -^>i/~ hu;i/©M 

4- (6- (l-Tir^-tfo»J^>-2-'f;i/) -2-tfU^>-2- 
20 ^)V-\- (2-b'J^^y7^-ih*y^^) -lH-^>X-f^ 

w-jv- b-^ )v-**=s) -s<>v-hVfr*m*T, mmMi2i (in 

X HNMR (CDC 1 3 ) 6:1. 5 2 - 2. 4 2 (7H, m) , 3. 42-3. 
25 92 (2H, m), 5. 02-5. 40 ( 1 H, m) , . 6 . 77-7. 75 
(7H, m) , 7. 75-7. 94 (1H, m), 8. 20-8. 46 (1H, 
m), 8. 50 - 8. 69 (1 H, m) , 10. 67-11. 06 (1 H, 
m) 

ESI -MS (m/e) : 424 [M+H] 
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mmm 1 4 8 

4- (6- (l-T-b^-tfQU^>-2— -2-bTUS?>-2 — f 
)V- lH-^>X-f$^/-;i/-5— f jP^S/) ~^>X7$ H 
5 ^lW14 7t#6nfe4- (6- (l-7iz^;i/-t!DU> J >-2--r 

- 2 - tf u s»- 2 --f ih-^>xW5^/-j1/- 5 

X HNMR (CDC 1 3 ) <5:1. 05-2. 40 (7H, m) , 3. 43-3. 
10 89 (2H, m) , 5. 10-6. 32 (3H, m) , 6. 88-7. 90 
(8H, m) , 8. 27-8. 42 ( 1 H, m) , 8. 53-8. 68 ( 1 H, 
m), 10.47-11. 8 0 ( 1 H, m) 
ESI -MS (m/e) : 442 [M+H] 

15 14 9 

2- (6- (1 -7-fe^-h°PU>*>-2--YJl0 -2-bfU$?>-2— f 

)V- iH-^>x-r s^/-;p-5— Okt±>0 -^>y^m;^ 

2-7Jl/tD-<>^h'JJV^^T, HM^l 4 7 tHaO^, Jin 

20 ^mthxmzo 

X HNMR (CDC 1 3 ) 6:1. 50-2. 49 (7H, m) , 3. 43-3. 
89 ( 2 H, m) , 5. 10-5. 3 4 ( 1 H, m) , 6. 83-7. 92 
( 8 H, m) , 8. 31-8. 42 ( 1 H, m) , 8. 53-8. 68 (1H, 
m), 10.80-11. 2 3 ( 1 H, m) 
25 ESI -MS (m/e) : 424 [M+H] 

MMM 15 0 

2- (6- (l-7-fe^Jl/-fcTDU^>-2^;i/) -2-gU5?>-2-^ 
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1 4 9T#Sftfc2- (6- (l-7±¥)V-\^U^P>-2-^( 

)V) - 2 - try v>- 2 -< i h-^>x-t sfv-jv- 5 -^c^tt 

5 

'HNMR (CDClg) <5:1. 52-2. 46 (7H, ra), 3. 43-3. 
91 (2H, m) , 5. 10-5. 51 ( 1 H, in) , 5. 99 (1H, br 
s) , 6. 72-7. 98 (8H.ni), 8. 26-8. 43 (2H, m), 
8. 59-8. 70 ( 1 H, m) , 10. 58-10. 9 4 (1H, m) 
10 ESI -MS (m/e) : 442 [M+H] 

mmm 151 

1- (2- (6- (4-n hP-7x7^-» -2-tfy$?>-2-^Jl/-3 
■ H-^>X-f$^HW5-^^) -t^D U 1 — Ok) -X?/> 
15 4-7;i/^"P-nhn^>if>*fflViT, HJS081 4 7 £n 

&. 

'HNMR (CD C I 3 ) 6:1. 40-2. 5 0 (7H, m) , 3. 50-3. 
95. (2H, m) , 5. 0 5- 5. 4 0 ( 1 H, m) , 7. 00-7. 80 
20 (5H, m), 7. 80-7. 95 ( 1 H, m) , 8. 15-8. 30 (2H, 
m) , 8. 3 0-8. 4 5 (1H, m) , 8. 6 0-8. 7 0 (1H, m) , 
10. 60-11. 0 0 (1H, m) 
ESI -MS (m/e) : 444 [M + H] 

25 mm 152 

1- (2- (2-fc°U^>-2-^Jl/-6- (4- (2H-fh7';-^~ 

5 -spy) -7x7^» -3H-^>x-r^y-ji/-5— ok) -gpy 

*»J14 7 (Igl) T#C,nfc4- (6- 
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>-2— t)V) -2-tfU^>-2 . — r;l^- 1 - (2-h'J^^k>7-;H 

xh^y^^jw -iH-^>x-rs^v-ji/-5.—r;^+>') -^>x~ 
hV)i*m*x. nmme>o, Rummmi 2 1 uni 2) tuito^, 

5 £#£o 

l HNMR (CDC 1 3 ) 5:1. 51-2. 58 (7H, m) , 3. 43-3. 
90 (2H, M) , 5. 09-5. 55 (1H, m) . 6. 73-7. 60, 
7. 6 9-8. 0 4, 8. 2 9-8. 6 9 (1 0H, each m) 
ESI -MS (m/e) :46 7 [M+H] 

10 

mmm 1 5 3 

1- (2- (6- (4- (5-*?)V- [1, 2, 4] tt»y7'/-Jh 
3--Q1/) -7i^-» -2-bf'J^>-2-^;i/-3H-^>XV$^ 

15 H»J14 7 (I@l) T#e>tlfc4- (6- (1 -Tir^-tfPU^ 

>-2--r;v) -2-71^-1- (2-h'j/5 1 ;i/y7rji/-ih^^ 

</>T, SI»J6 1, mmM6 4%.Z$mMMl 2 1 (X@l 2) ilWKHO^, 
20 £#fco 

l HNMR (CDC 1 3 ) 5:1. 49-2. 7 (10 H, m), 3. 39-3. 
90 ( 2 H, m) , 5. 17-5. 52 ( 1 H, m) , 6. 26-8. 89 
( 1 1 H. m) 

ESI -MS (m/e) : 481 [M + H] 

25 

mmm 154 

3- (4- (6- (!-7ii5 : -;i/-bfDU^>-2— f;i/) -2-fcfU^>- 
2 1 H-^>X-f 5 -^J^y) -7x"jl/) -4 . 

H- [1, 2, 4] ^jj-^7y-;i/-5-^-> 
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^660914 7 (Iil) T#£ftfc4- (6- (1 -7-b9-)V- tfDU^ 
y-2— i)V) -2-XVi?>-2-<i)V- l-.(2-hV*?)Vi'5-)V- 

HJ/Hfeffl^T, ^»J6 1, Hi«!l6 2, R^Jfefil 2 1 (IS 1 2) £ 

X HNMR (CDC 1 3 ) 0:1. 82-2. 4 7 (7H, m) , 3. 60-3. 
3. 94 ( 2 H, m) , 5. 24-5. 43 (lH. m), 7. 15-8. 0 
5 ( 8 H, m) , 8. 23-8. 31 ( 1 H, m) , 8. 71-8. 78 (1 
10 H, m) 

ESI -MS (m/e) : 48 3 [M + H] 

mmm 155 

5- (6- (l-7±^)V-ifnVz?>-2-^)V) -2-tf U^>-2— < 

15 iH-^>X-f s^/-;i/-5— r;i/^-» -1. 3-i?bPn-^> 
X-f 5*V-;w-2-a-> 

(xei) 

1- (2- (6- (3, 4-i?-hD-7iy^'» -2-fc!U^>-2- 
-<;W-3- (2- h'J^f;i/v'7^-Ib^^^) -3H-^>X<5 

20 #>S-)l- 5 — r jP) -tfnu> ? >- 1 — r;w -i^;>(5^ 

4-yjvjrn-i, 2-zs~hu-«.>v>*m\,*T, mmmi47 erg 

! HNMR (CD3OD) 0:1. 80 -2. 5 7 (7H, m) , 3. 61-4. 
25 02 (2H, m) , 5. 27-5. 60 (1H, m) , 6 . 77-7. 60 

( 6 H, m) , 7. 91-8. 06 ( 1 H. m) , 8. 17-8. 33 (1H, 
m) , 8. 7 2 (1H, brs) 
ES I -MS (m/e) : 4 5 5 [M+H] 

(Jim 2) 
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1- (2- (6- (3, 4-y75y-7x/+y) -2-lfUS>>-2- 
■1)1-3- ^)Vi^y=-)V-Xh^y^)V) -3H-^>X-fS 

1- (2- (6- (3, 4-^-bD-7i;^» -2-t!'J^>-2- 
5 -f;U-3- (2- -3H-^>X-T5 

/-JUmlittt t H7^>-zK»«f0. 0 3 0ml, li^--"^ 
;HH«X2 OmgSM, R*H*S»lCT2l*|BHlWbfc. Ml 

10 (Kieseige 1™6 0F 254 , Ar t 5 7 44 (pUI^&SD > £ 

(IS 3) 

5- (6- (1 -7"te3\>l'-eaU^>- 2— r;W -2-tfU> ! >-2- 
15 -f^-l- (2-h'J^5 1 ^>7-JV-Ih*^5 : Jl/) - 1H-^>X-T 5 

^y-;w- 5--r;M-*-» - 1, 3, -^tHn-ox-fs^y-^- 

1- (2- (6- (3, 4-^7$;-7x;*y) -2-tru^>-2- 

20 M-)V-5-' r;w -trou^>-i— r;w -x*/>£/bv>t, 

(IS 4) 

5- (6- (1 -7-t5 l ;i/-t!DU> ? >-2-> r;w -2-tru^>-2- 

25 ^- 1 H-^>X-f 5^/-^- 5 -i'JWy) -1, 3-ytFn-^ 

5- (6- (1 -7-fe^-tfPU^>-2-<;i/) -2-t!U^>-2- 
-Ol'-l- (2-hU^^y7^-lh^^) - 1 H-^>X-f 5 
M-)V- 5— Ol^^ry") -1, 3, -^kKP-^>X-f5^/-;V-2 
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L HNMR (CDC 1 3 ) 6:1. 8 0 - 2. 5 7 (7H, m) , 3. 6 1-4. 
5 0 2 (2H, m) , 5. 27-5. 60 ( 1 H, m) , 6. 77-7. 60 
( 6 H, m) , 7. 91-8. 06 ( 1 H, m) , 8. 17-8. 33 (1H, 
m) , 8. 72 (1H, brs) 
ESI -MS (m/e) : 4 5 5 [M + H] 

10 $mm 15 6 

1- (2- (6- ( 3 H-^>X-f 5 -2-fcT'J 

S?>-2— Q1/-3H - ^ >X-T S ££-)kz SjzdM -HDU^>-1- 

HJSW15 5 (XS2) T#e.nfcl- (2- (6- (3. 4-v7Sy- 
15 7x/^» -2-tfUv>-2--r;V-3- (2-hu^^;u^^^-x 
MtS/jWIO - 3H-^>XW5^y-;i/~ 5 --TJI/) -tfPUS^>-l- 
*f;W -X^/>1 9mgMlml \zmMW IM^I O 0^(CT2Bt 

h^7^- (ODS-AS-3 6 O-CC (YMCih«) Slfrffl : tK-7+£ 
20 HxhUJU-O. l%h'J7MPfft) fcT««U Mft^m. 

X HNMR (CD 3 OD) 6 : 1. 8 0 - 2. 2. 5 5 (7H, m) , 3. 6 

0-4. 00 ( 2 H, m) , 5. 33-5. 69 ( 1 H, m) , 7. 00-7. 

80, 7. ,9 1- 8. 04, 8. 16-8. 30, 8. 67-8. "80 (10 

H, e a c hm) 
25 ESI -MS (m/e) : 4 3 9 [M + H] 



mmm 157 

1- (2- (6- (2-^^-3H-^>X-f$^'/-^-5--fM^ 
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X HNMR (CO3OD) <5 : 1. 6 9 -2. 6 3 (1 0H, m) , 3. 42- 
5 3. 91 ( 2 E , m) , 5. 20-5. 64 ( 1 H, m) , 6. 58-7. 8 

7 ( 9 H, m) 8 . 2 2-8. 6 6 ( 2 H, m) 
ES I -MS im/e) : 4 5 3 [M+H] 

mmm 1 5 8 

10 5- (6- (I -7^)V-\£ uW>-2-' OV) -2-tfUS?>-2— < 

1 h-^>.x^ s^'/Hi/ - 5 - -f -tfus^>-2~^;i/^ 
5-^d^&- tfu^> ? >-2 -%)v-#~bV)v*m*T. mmmi 4 7 tm 
15 mmtt,&®*& mfet lt#7c 0 

'HNMR (CDC 1 3 ) 5:1. 8 1-2. 4 0 (7H, m) , 3. 5 6-3. 

8 8 ( 2 H, n ) , 5. 08-5. 3 4 (1H, m) , 6. 75-7. 70 
<3H, m) 7 81-7. 90 ( 1 H, m) , 8. 3 3-8. 6 3 (4H, 

m) . 

20 ESI -MS Ui/e) : 4 2 6 [M + H] 

mmm 159 

5- (6- (1 -7t^)V- M P U V>- 2 - 2 - tf U V>- 2 — f 

Jl/- 1 H-^: t:-<$^;-jV- 5 -^M^y) -fc°U$^>-2-;ft;i/7E 
25 H 

mmmi 5 h -c%^titc5- (6- {\-7^)v-\^u^v>-2-^ 

)V) - 2 - fly> - 2 --f ;]✓- 1 H-^>X-T 5 - -OP:** 
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X HNMR (CDC 1 3 ) 6 : 1 . 79 — 2. 4 2 (7.H, m) , 3. 6 0-3. 
90 ( 2 H, m) , 5. 18-5. 39 (1H, m) , 6. 99-7. 71 
5 (3H, m), 7. 82-7. 92 (1H, m) , 8. 34-8. 42 ( 1 H, 
m) , 8. 5 5-8, 6 5 (3H, ra) 
ESI -MS (m/e) : 444 [M + H] 

i6o 

10 4- (6- (1 -T±7)l-\£W)i?>-2-' t)V) -2-fc?US?>-2--r 
)V- 1 H-^>X-f 5 z^fjkj^vQ I^IXfJl^ 

4-:7;M-o£j&#» if;nxfj^i^T, H«Ji4 7tnfil©^ 

15 'HNMR (CDC 1 8 ) 6:1. 24-1. 41 (3H, m) , 1. 70-2. 
3.8 (7H, m) , 3. 53-3. 87 (2H, m) , 4. 32-4. 41 
(2H, m) , 5. 14-5. 45 ( 1 H, m) , 6. 96-7. 67 (5H, 
m) , 7. 82-7. 91 ( 1 H, m) , 7. 98-8. 06 (2H, m) , 
8.3 4- 8. 4 3 ( 1 H, m) , 8. 61-8. 68(1 H, m) 

20 ESI -MS (m/e) : 471 [M + H] 

mmm 1 6 1 

1- (2- (6-7x^;W^'>-2-fcTU v>-2— 1 > ;i/-3H-^>X 

l$WrJk=Jjzr Cik) -tfn'Jv>-i— i-jp) — x^y> 

25 (IS 1 ) 

1- (2- (6-7x^M^>-2-t!'Ji?>-2- iJV-3- (2- 

h u * > 7 x;i/ - x h * $/ * 5^) - 3 h - >x-f 5 - 5 -- r 
;W -bfau> f >- 1 — r;i/) -x^y>©-&^ 

1 (IglO) T#^fcl- (2- (6-t Hn^->-2-fcr 
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Uv ? >- 2 — 3- (S-hU^^JV^^^-Ih^^^?;!/) -3 
U-^>^^^V-)l-5— <)V) -tfO>J^>- 1 -< UV) -3L?;>2 

9. 2mgOfh7tHD77>lmlMC, S M. V7°P fc^75 > 0 . 0 
19ml, h'j7x~jm7>f>2 7. 6mg> 2-7i^-I^y-J|/ 

5 o.oiimi ^jus^in*, h^^mt 6 mmmfthtco Kfomzv^ y 

^Dtf;i/7^>0. 0 4 0ml, h'J7x-;i/^7^>5 3. 2mg, 2- 
7i-JI/-I^;-JV0. 0 2 3ml mWMQZ., 

10 7^f- (Kieselge 1™60F 2M , Ar t 5 7 44 Wl^frg!) Bf& 
(1112) 

1- (2- (6-7i^JVt^">-2-H'Jy>-2-^;l/-3H-^> 
15 1- (2- (6-7x^;^+">-2-tfUe?>-2— 3- (2- 

h.U *^;i->^x;),-x b*^*^) - 3 H-^>x-f =^v*-;i/- 5 —r 
;W -brnU5»-i— r;w -x^/>&ji^t, M121 (igi 

20 J HNMR (CDC 1 3) 6 1. 59-2. 23 (7H, m) , 2. 87-3. 

10, 3. 50-3. 86, 3. 96-4. 35 (6H, e a c hm) , 5. 
04-5. 13, 5. 46-5. 57 (1H, e a c hm) , 6. 5 3-7. 
5 5 (8H, m) , 7. 7 7 - 7. 8 9 (1 H, m) , 8. 3 2-8. 4 0 

( 1 H, m) , 8. 54-8. 65 ( 1 H, m) , 10. 73-11. 14 
25 (1H, m) 

ESI-MS (m/e) :4 2 7 [M+H] 



mmm 1 6 2 
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1- (2- (6- (4-^^>W-Jl/-7x;^» -2-fcfU5?>- 
(Ifll) 

5 2- (2-7Mn-5-^hD-7x-JW - tTP-;i/- 1 -jj)l7$>M 
t -y^^XXT-JKD-g-^ 

tfn-;i/- 2-$a>ms. Og0^h^>x^>i 30ml, 
WtK2 2m 1 <DM&mmz, rh7^ h U 7x-;P*:7n7^ >/^y^A 
10 1. lg, Ktth , J'7A4. 2 g£Jn;5L, E^f ^-^Jtlililfco K 

5y'J^'M7A7P-?h^77^- (SUM : ^iT^/Ii^X^Jl^ 
2 0/1) ClckD^SU ^M^#l^fi^«iUT#fCo 
15 (IS 2) 

.2- ( (2- (4-^^>7s;^x;i/-7xy^s» - 5 -x hn-yxx 
;W -£n-;!/-i t-^xxfJl/©^ 

2- (2-7Ma-5--hn-7izjW -tfn-;i/- 1 -#;i/#>$? 
t -7*^;WX7>x;i/2. 5gt4-/^>XJ|/*X)K7x/>-;H. 5 5g 
20 ©y/f F 2 0 m 1 iSC r^* 'J >)A 3 . 3 8g«, M 

mm^M&^h, # ^nfcis^y u Ayjw 7 A7 f ^77 ^ - m 
25 m&tLTmco 

(X@3) 

2- (5-757-2- (4~^^>7>MXJV-7iy + y) -7xX 
2- ( (2- (4-^^>7M^-7i7+y) -5-XhD-7xX 
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)vmm 120ml \z. 5 % £&$kmmw; i . o g £jjn*., K^m^mnm^. 

tlfc^S^vU*^r;^^A^o^h^^7^- (MUM : A^>/^ 
5 X^= 1 / 1 ~«X5P;i/) fc<fc!3«f«U ^)S4t£tl£fi&@ft<>:bT# 
fc. 

COS 4) 

1- (2- (5-757-2- (4-^^>XW-JI/-7i;^^) - 
7xZiW -tO'Jy>-l-<JW -2, 2, 2-b'j7;WD-I^/> 

10 (D-g-j^ 

2- (5-757-2- (4-^^>XM-JV-7x/^y) -7H 

;w -tfni)>>>- i -tuvt^ym t-7f;i/xxfM. 5ig©^>if 

>2 5 m 1 3 4 2 m g t D P ^>yJl/6 5 OmgSrin*., 

^TtfU^>2m 1 ti*h'J7MoffO. 5ml£in7L 

#e»n7cft^#i©^^y-;n o omiMtci o%n 

25 ^7A7D7b7*77^- (mM®M : '\*tf>/H«X5\H'= 1 / 1 ~ 1 / 
3) icfcDHttU j8Mfc^fca&H#£LT*fc. 
(IS 5) 

1- (2 - (5-757-2- (4-7^>7M^-7xy+y) - 
4-XhO-7x-;W -tfOU v>- 1 — nV) -2, 2, 2-bV7)V* 
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1- (2- (5-757-2- (4-^^>W^-7i/^v') - 
7xXJW) -tfP'J v>- 1 -2, 2, 2-hU7MD-X^;> 

5 8 8mg0hU7;i/tnS|?2mlMl:, ffilfe* U 1 5 3mg£Jn?L 

10 ODS6) 

2, 2, 2-hU7MD-l- (2- (6- (4-^^>7W-JV- 
7x/=lrv-) -2-tfU^>-2— T;P-3H-^>X-<5^/-;P-5— f 

)V) -tfp«j^>-i--i > ;W -x#/>©£/& 

1- (2- (5-757-2- (4-^^>7;i/»-7i;^» - 
15 4-XhP-7xX;i/) -tfpy 1 --Ol/) -2, 2, 2-hU^;u^- 
P-X37y >5 2 lmgOI^y-jH 0ral«, M^*-Xy 
ilOOmg^M, 7jc?HJIffl^T> £Jfc$£-«jf#Lfc 0 
HCTfefeU MSfflSL, ffi£/&t/£#£o #f.tlfctM4 4 8 
mgW/^y-JH OmlMil, H'Jy>-2-A;i/^t7^fk^2 2 
20 6mg£jD;U 5 OgT-if&&^#bfc. S^^TK^iP^., @ti?X 

l&. mm^m&m^v, #£ftfc^s£^u#y;i/#?A£PTh^ 
74- (inii : ^ d n ^ a/t^ ^ ; - JH 2 0/D \z&6mmv, & 

25 (IS 7) 

5- (4-^^>XM^-7x;^-» -2-t?U> ? >-2--r;i/- 

6 - If P u v>- 2 — -HI/- 1 H-^>X< ^?V-)l<D&f$, 

2, 2, 2-HJ7^tn-i- (2- (6- (4 - 7 ^ >^;p*x;i/- 
7i/ + y) -2-tf'J v>-2--f 3 H-^>X-T 5 ?'S-)V- 5 
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)V) -fc!P»>7>- 1 — f)V) -X?y>3 7 5mgfiD^^/~;H 6ml , 

jets* 3 m i (DM&mmz. mtti u 7 a 5 0 0 mg *jn^ R^ttsffia-c 
5 »&£»jes*u ftsnfcajss^u^y^^A^PTh^^^- (js 

PSM: ^PP^;i/A/ / ^^/-;i//7> ; E-77jc=l 0/1/0. 1) 
(188) 

1- (2- (6- (4-^^>XM-Jl/-7xy^y) -2-tfU> ? >- 

10 2 3H-^>x^5^7-;i/ - 5 — r;io -tfp>jv>-i--r 

5- (4 -^^>^M-Jl/-7i/^'» - 2 -tru v>- 2 -- r 
6-tfPU^>-2— f^-lH-^>X-f 5^/-;H OmgOlft/?^ 
> 1 m 1 J»ftKi, il7K#m 0 . 0 0 3ml SJfeft&Mf 1 I$|f0 

7^- (Kieselge 1™6 0F 254 , Ar t 5 744 (*;i/7ttl!D , 7 

DD*w^^;-jp=io/i) fcxttfiU *mfc£**afi0#£L 

X HNMR (CDC 1 3 ) (5:1. 60-2. 40 (7H, m), 3. 05an 
20 d3. 08 (total 3H, eachs), 3.. 52-3. 90 (2H, 

m), 5. 13-5. 37 ( 1 H, m) , 7. 08-7. 69 ( 5 H, m) , 

7. 83-7. 97 (3H, m) , 8. 32-8. 40 (1H, m), 8. 6 

1-8. 70 (1H, m) 

ESI -MS (m/e) : 4 7 7 [M+H] 
25 $$MW 16 3 

1- (2- (6- (4-^^>X;^_JV-7x;^'» -2-tfU'7>- 

2 jv- 3H-^>x-i 5--( jv) -tfnu-7>- 1 ~-r 

*»J16 2 (Ig7) T#£nfc5- (4-^^>XM-JV-7xy + 
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is) -2-fcfys?>-2— f;V-6-t!PU^>-2— OV-lH-^yX-i 
5^/-Jl'2 3 0mg»i}»7A (CHI.RALPAK AD 2c 
m* X 2 5 cmL -tMmxMttM) > i|£fill*B : M^>/ 2 -:/PA' 
/-^/yl^75> 2 0/8 0/0. 1, KM: 1 Oml/mi n) fc 
Tft^fiJU XrJ-^^-A (^Jt^K: 19. Omin). x^->M 
•?-B (ft&ftffl: 3 2. 2 m in) &*n^njtfii|lltt*3RtLT#fc. 

nmm 1 6 4 

1- (2- (6- (4 -^>X;i^xJP-:7x/^->) -2-tfU^>- 

2- -f^-3H-^>X-f$^/-JV- 5 --f ;U) -fcf pijy> - 1 - ^ 

SfeJtWl 6 3*e#6llfel- (2- (6- (4-^^>7;;i/5fcx;U-7x/ 
-2-tfUv>-2— -f;P-3H-^>X-f5^/-;P-5-' OV) - 

KoU5>>- 1— f;i/) -x^/> it>ftY-Ai 2mg0it-ft:^^W 

> 1 m 1 &3kBft& 0 . 0 0 3ml &in*.;fc«, R*Jft*MTf 1 m% 

7*- (Ki e s e 1 ge 1™6 0F 254 , Ar t 5 744 > £ 

pp^;i/A/^^y-;i/=i o/i) utilb^ Sfi^«io+7;!4©i 

'H-NMR (CDC 1 3 ) (5:1. 60-2. 4.0 (7H, m) , 3. 05a 
nd3. 08 (total3H, eachs), 3. 5 2-3. 9 0 (2H, 
m) , 5. 13-5. 37 (lH.m), 7. 08-7. 69 (5H, m) , 
7. 83-7. 97 (3H, m) , 8. 35-8. 43 (1H, m) , 8. 6 
1-8. 7 0 (1H, m) 
ESI -MS (m/e) : 4 7 7 [M+H] 

itmytm: [a] 24 d (c = o. 100, x.?;-)V) -4 6. 9g 



;«j 16 5 
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1- (2- (6- (4-^^>XM-JV-7x/^>') -2-fcfUS?>- 

HM^il 6 3T#&tlfcl - (2- (6- (4-^^>X;P»-7x; 
5 -2-tfU> ? >-2— i)V-3H-^>X^ 5 -JM - 

tfDU^^- 1 -- f;W -X^y> It>^-B4 4mg(D»fI/ 
>lml^(C, $S*»i?0. 0 1 lml £iJD;t*:^ RJ»£gMTlP#P B 1 

J- (Ki e s e 1 ge 1™6 0F 2 54 . Ar t 5 7 44 (tJlZ&M) . £P 

io u-fc)v&/*?;-)v= i o/i) kthssu %.mit-&m<D* ; 7)vw<Di~D 

ESI -MS (m/e) : 4 7 7 [M+H] 

JtSS^: [a] 24 D (c = 0. 10 0, ^ J -)V) +47. 7S 
15 ^»J16 6 

2, 2, 2-hU7MD-l - (2- (6- (4-7MD-7x7^ 
-2-h°'Jy>-2— l , Jl/-3H-^//-f$^/-^-5- QW) -b! 

pu>>>-i— r;i/) -x^y> 

4-7;^P7x/-;i/^fflViT, HifSf!ll6 2 (Ig2) ~ Crf§6) £ 

! HNMR (CDC 1 3 ) 5:1. 96-2. 21 (3H, m) , 2. 31-2. 
43 (1H, m) , 3. 7 7 -4. 0 8 (2H, m) , 5. 47-5. 70 
(1H, m) , 6. 88-6. 91 (1H, m) , 7. 0 0-7. 0 8 (4H, 
25 m) , 7. 2 6 - 7. 5 0 (2H, m) , 7. 8 2-7. 8 5 (1H, m) , 
8. 31-8. 35 ( 1 H, m) , 8. 57-8. 61 ( 1 H, m) 
ESI -MS (m/e) : 47 1 [M+H] 



mmm 1 6 i 
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1- (2- (6- (4-7Mn-7x7^'» - 2 - tf U>>>-2-^;i/- 

3H-^>y-r$^V-;i/-5— f;i/) -hpUvV-i— f;i/) -x^y> 

4-7;l/^n7x/-Jl/£JB^T, HWJ16 2 (Ig2) ~ (I@8) <h 

*HNM (CDC 1 8 ) 6:1. 83-2. 03 (6H.ni), 2. 32-2. 
41 (1H, m) , 3. 58-3. 86 (2H,m), 5. 26-5. 57 
(1H, m), 6. 96-7. 06 (5H, m) , 7. 24-7. 35 (2H, 
m), 7. 80-7. 88 (1H, m) , 8. 30-8. 37 ( 1 H, m) , 
10 8 . 5 6 - 8 . 6 2 ( 1 H, m) 

ESI -MS (m/e) : 417 [M + H] 

mmm 1 6 8 

1- (2- (6- (4-7;i/tD-7x/^» -2-hfU^>-2--1 > ;P- 
15 3H-^>X<5^V > -Jl/-5— r;i/) - HP U'7>- -2-hH 

4-7Mn7i7-Jl/^^ ilil6 2 (I@2) ~ (I@7) £ 

mu^mm^ntcs- (4-7jwp-7x/^» -2-tfu> ? >-2 
--r;i/- 6 -t!DU> ? >- 2 — r;i— iH-^>x-f 5^v-;i/2 omg^ 

20 DO^Alm l^K, yUn-;H?4. 5mg, N-fcFD*:>^>y> 
U7y-;P7jcfntll 2. 3mg^l- (3-v^^;i/T5 7 7°Dtf;U) -3 

74- (K i e s e 1 ge 1™6 0F 2 54 , Ar t 5 7 44 (*)V9ttM) . O 

25 na*M//^;-ji/=io/i) ic-aiuu mmit&mwc. 

X HNMR (CDC 1 3 ) <5:1. 8 8-2. 13 (3H, m) , 2. 20-2. 
43 (lH.'m) 3. 40-4. 21 (4H.ni), 5. 14-5. 60 
(1H, m), 6. 85-7. 5 4 (7 H, m) , 7. 78-7. 86 (1H, 
m), 8. 29-8. 37 ( 1 H, m) , 8. 56-8. 61 ( 1 H, m) 
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ESI -MS (m/e) :4 3 3 [M+H] 

mmm 1 6 9 

1- (2- (6- (4-7MD-7x7^-» -2-K'J5?>-2HJV- 

5 3H-^>x-r $^/-jw-5-> -tf P'jy>- 1 — oio -2-*h 
*b*z/wm*RKT> mmmi6stmm<D^m. z.ti\zmvi£%mx\t 

'HNMR (CD C 1 3 ) 5:1. 80-2. 41 (4H, m) , 3. 26-3. 
10 46 (3H, m), 3. 52-4. 16 (4H, m), 5. 28-5. 60 
(1H, ra) , 6. 79-7. 57 (7H, m) , 7. 77-7. 85 (1H, 
m), 8. 28-8. 38 (lH.m), 8. 56-8. 62 (1H, m) 
ESI -MS (m/e) : 447 [M+H] 

15 mmm no 

1- (2- (6- (4-7MD-7x/ty) - 2 - If U 2 — f JV- 

3H-^>X-f ^V~;P- 5— OP) -tfP'J^>-l--fM -3-7x 

-;p-ypA>-i-^-> 

1 HNMR (CDC 1 3 ) 6:1. 82-3. 0 3 (8H, m) . 3. 48-3. 
93 ( 2 H, m) , 5. 13-5. 99 (1H, m) , 6. 82-7. 60 
(12 H, m), 7. 80-7. 08 ( 1 H, m) , 8. 09-8. 39 (1 
25 H, m) , 8 . 5 6-8. 6 6 ( 1 H, m) 
ESI -MS (m/e) : 5 0 7 [M + H] 



MM 17 1 
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(2- (6- (4-7Mn-7i;^y) — 2 - hf'J V>— 2 — ^)V — 3 

H-^>x-r$^y-;i/-5— Cik) -bfpu^>-i — Qk) - (2R) - 
6 8Tr#e.nyc5 - (4-7Ji/^P-7xy^-» -2 

5 >-2--Y;i/-6-tfO'J^>-2-<;i/-lH-^>X-1'5^V-;i'2 Om 
gO^DD^AlmlgltC, 1- t -7 h*ist) )l#-)V-D -7°UV > 
13. 8mg, N-kHo^^^^VhUTy-^TKiFP^l 2. 3mgW 
1- (3-^^75;7°nfc!;W -3-XfMM^5h*i|ttl 5. 

10 #5tifcSi$4Mi-iiSl5 : Mlm 1 ML, Kfom*mMlZ 

74- (NH TLC7°^h (FUJ I SILYSIA CHEMICA 

LftM) , £po*;1/A/*^/-;i,= 3 o/i) £T«MU ^jStt£-$>£ 

15 X HNMR (CDC 1 8 ) 6:0. 82-4. 00 (13 H, m), 5. 23- 
5. 61 (1H, m) , 6. 82-7. 59 (7H, m), 7. 78-7. 8 
8 (1H. m) , 8. 32-8. 39 (1H, m) , 8. 57-8. 64 (1 
H, m) 

ESI —MS (m/e) :47 2 [M + H] 

20 

mmm 1 7 2 

(2- (6- (4-7J^n-7i/^» -2-bf'J>?>-2 — T;P~3 
H-1>X'tS^S>-)V-5-'t)V) -tfdU$?>- 1 —Ok) - (2S) - 
tfp'J> ? >-2— r;p-^^y > 

25 1 - 1 -^h^v^^-^-L-^pu^ffl^T, n«ji 7 1 tmm 

J HNMR (CDC 1 3 ) 5:0. 82-4. 00 (13H.ni), 5. 23- 
5. 61 (1H, m) , 6. 82-7. 59 (7H, m) , 7. 78-7. 8 
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8 (1H, m) , 8. 30-8. 39 (1H, m) , 8. 57-8. 64 (1 
H, m) 

ES I -MS (ra/e) : 4 7 2 [M + H] 

5 mm* 1 7 3 

2->^5^7$y -1- (2- (6- (4-7MP-7x;^» -2- 

'HNMR (CDC 1 8 ) (5:1. 81-2. 57 (10 H, m), 2. 76- 
3. 9 6 (4 H, m) , 5. 41-5. 62 (1H, m) , 6. 94-7. 3 
7 (7H, m) , 7. 81-7. 89 ( 1 H, m) , 8. 33-8. 38 (1 
15 H, m) , 8 . 5 9 - 8 . 6 8 ( 1 H, m) 
ESI -MS (m/e) :46 0 [M + H] 

17 4 

1 -. (2 - (6- (4-7J^D-7x;^'» -2 -£',)>>>- 2 -*f;P- 

20 3H-^>X-f 5 — ov) -Hn'j^>-i--f;i/) -7°da° 

>- 1 -^-> 

•7°ne;t>$?£ffl^T, HWJ16 8t^©7j^ ^nttpCfc^X^ 

*HNMR (CDC 1 ,) 6:0. 95-1. 2 4 (3H, m) . 1. 70-2. 
25 60 (6H, m), 3. 52-3. 94 (2H, m), 5. 24-5. 62 
(1H, m), 6. 75-7. 66 (7H, m) , 7. 77-7. 92 (1H, 
m), 8. 27-8. 4 4 (1H, m) , 8. 52-8. 68 (1H, m), 
10. 66-11. 08 (1H, m) 
ESI -MS (m/e) : 431 [M + H] 
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mmm 175 

1- (2- (6- (4-y)V'*u-yx.y*z/) - 2 -hf u> ? >- 2 — 01- 
5 1 zA> 

X HNMR (CD C 1 3 ) (5:0. 70-1. 07 (3H, m) , 1. 40-2. 
44 (8H, m) , 3. 53-3. 91 (2H, m) , 5. 25-5. 60 
10 (1H, m) , 6. 7 2 - 7. 6 6 (7H, m) , 7. 8 0- 7. 9 3 ( 1 H, 
m), 8. 30-8. 44 (1H, m) , 8. 53-8. 68 (1H, m) , 
10. 68-11. 18 ( 1 H, m) 
ESI -MS (m/e) : 445 [M + H] 

15 mmm 1 7 6 

1- (2- (6- (4-7MD-7i/^» -2-fcfU^>-2— 1 )V- 
3H-^>X-f 5-^)1) -tfP'J^>- 1 — 1M -3-fcH 

3-fc FP^~>:/Pt?:t>$e£ffll>T, ^«J1 6 8 <£: dftlc 

'HNMR (CDC 1 8 ) 6:1. 43-2. 7 3 (6H, m) , 3. 24-4. 
27 (5H, m), 5. 24-5. 60 (1H, m) , 6. 7 5-7. 60 
(7H, m), 7. 76-7. 88 (1H, m) , 8. 27-8. 40 (1H, 
25 m) , 8. 5 3 - 8. 6 6 ( 1 H, m) , 10. 4 4-11. 0 1 (1H, 
m) 

ESI -MS (m/e) :44 7 [M+H] 



mm 1 7 7 
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1- (2- (6- (4-7Ma-7x;^» - 2-bfUv>-2-- ( )l- 
3H-^>X-f$^/"J|/-5--fj|/) -tfP'J^>-l — ()l>) -2-*? 

J HNMR (CDC 1 j) 5:1. 82-2. 01 (3H, m) , 2. 43-2. 
56 (4H, m) , 3. 25-4. 15 (4H, m) , 5. 32-5. 37 
(1H, m) , 7. 00-7. 31 (4H, m) , 7. 3 8- 7. 5 8 (2H, 
10 m) , 8. 0 3-8. 0 8 ( 1 H, m) , 8. 3 7-8. 4 3 (1H, m) , 
8. 69-8. 79 (1H, m) , 8. 80-8. 94 (1H, in) 
ESI -MS (m/e) :44 6 [M+H] 

mmm 1 7 8 

15 5- (4-7JVtD-7x;^r'» -6- ( 1 ^ >7Jl/frn;i/- hfo U 2 
>-2— r;i/) -2-HU> ? >-2— lH-^>X-f S^Azjk 

mmWl 6 8-C&t>ntz5- (4-7MD-7i;+y) -2-lfU> ? > 
-2— f;|/-6-lfDU> ? >-2— T;i/- lH-^>X-f 5^7-^2 Omg 

mm^jp i m i mmz, h u 5 > 0 . 0 1 m 1 &t*wt* ^ >x 

20 ;i/*n;i/0. 0 0 5ml ^M'AM^.^ KJ^W^^U.T—^^.MWl'fco MJf>$? 
&£MJES*U #£:hfc^S£#MSS*PVh^7.f- (Ki e s e 
1 ge 1™60F 2S4 , Ar t 5 7 44 , £DO*;W*/^./ 

-^=10/1) fcT^SiU «fri^efiHftibTffc. 
X HNMR (CDC1 3 ) 5:1. 80-2. 08 (3H, m) , 2. 28-2. 

25 42 (1H, m), 2. 81and2. 84 ( t o t a 1 3 H, eachs), 
3. 47-3. 7 4 (2H, m) , 5. 17-5. 3 7 ( 1 H, m) , 6. 7 
9-7. 93 (8H,m), 8. 30-8. 37 ( 1 H, m) , 8. 57-8. 
6 1 ( 1 H, m) 

ESI -MS (m/e) : 4 5 3 [M + H] 
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mmm 179 

5- (4-WD-7x;^» -2-bfU^>-2— (l-fcf 

5 «$il 6 8Tf#e>ftfc5 - (4-7MO-7i;^» -2-tfU^ 
>-2— fJP-6-tfPUS>>-2— -fJW- lH-'OX-f ^/-JH 7. 
lmgOX^;-Jl/2mliIIC, hUX^T^O. 013mlM2- 

j^JM^JESsfe^ #^MtM4 ] m^O-?h^7 7^» [OD 
10 S-AS-360-CC (YMCftlS) &Krffi : zk-T-fe hX h U )\>- 0 . 

'HNMR (CDC 1 3 ) 6:1. 98-2. 15 (3H, m) , 2. 34-2. 
15 42 (1H, m), 3. 68-3. 78 ( 1 H, m) , 3. 90-4. 07 
(1H, m) , 5. 63 (1H, d, J = 8. 0Hz), 6. 43 (1H, b 
rs), 6. 87-7. 55 ( 7 H, m) , 7. 79-7. 8 4 ( 1 H, m) , 
8. 15-8. 34 (3H, m) , 8. 55-8. 58 ( 1 H, m) 
ESI -MS (m/e) : 4 5 3 [M + H] 

20 

mmm 1 8 o 

2- (2- (6- (4-7Jl/tD-7x7»'» - 2 - tf U V>- 2 — 1 )V- 

3H-^>x-rs^ v /-;v- 5 —* nv) -trou v>- 1 — jjk) -r-fehr 

25 £2609 1 6 8T#Sftfc5- (4-7Mn-7x/ + v') -2-lfU$» 
-2--f;l/-6-t:DUv>-2--f;i/-lH-^>X-r5 jf*S—)V 2 0 m g 
07th-hU;Hml», ffttt* U 1 1 . 4mg, Rtfa-KT-fe 

#e»nfeM^li*E»^PTh^^7^- (ODS-AS- 
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3 6 0 -CC (YMCftfi) #ftffi : TK-J-feh-HJ^-O. 1 %> U 7)1 

5 X HNMR (CDClj) 6:1. 60-2. 04 (3H, m), 2. 20-2. 
13 (lH.m), 2. 80-2. 85 (1H, m) , 3. 37-3. 4 4 
(2H, m) , 3. 96-4. 03 (1H, m), 5. 41-5. 52 ( 1 H, 
m), 6. 90-7. 3 4 ( 5 H, m) , 7. 36-7. 3 9 (1H, m) , 

7. 65and8. 00 (total 1H, eachs), 7. 83-7. 8 
10 7 (1H, m) , 8. 36-8. 39 (1H, m), 8. 59-8. 64 (1 

H, m) 

ESI -MS (m/e) : 43 2 [M + HJ 

nmm isi 

15 2- (6- (4-7MD-7xy^y) — 2 — fc? U v>— 2 — i )V— 3 H — 

^>x-rs^V-;i/-5--r;i/) -tfnu> ? >- 1 -^;^>m x^jpx* 

»16 8T#5tlfc5- (4-7MD-7x;^» -2-tfUv ? > 
-2--<;i/-6-fc!P'J^>-2--r;i/- lH-^>X-T5^y-;i/2 Omg 
20 0^>if>lmlitl:, i»5. 2mgSLtK^DD^X?-;l'0. 00 

#e>ft7cBS£#M?f«?aTb^7^- (Ki e s e 1 ge 1™6 0F 2 
54 , Art 5 7 44 > # □ D*;VA/**y -;w= 1 0 / 1 ) 

25 X HNMR (CDC 1 3 ) 6:1. 23-1. 31 (3H, m) , 1. 80-2. 
00 ( 3 H, m) , 2. 20-2. 39 ( 1 H, m) , 3. 50-3. 79 
(2H, m) , 3. 91-4. 17 (2H, m) , 5. 17-5. 38 (1H, 
m), 6. 81-7. 63 (7H, m) , 7. 77-7. 85 (1H, m), 

8. 28-8. 39 (1H, m), 8. 55-8. 63 (1H, m) 
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ESI -MS (m/e) : 44 7 [M + H] 

2- (6- (4-^^>X;i/^-J|/-7x7^-» -2-HU^>-2--T 

5 ;i/-3H-^>x<s^V-;i/-5— ov) -tfau^>- 1 -fljMjfWg 
Ji 

H»J16 2 (IS 7) T#£>ft£5- (4-^^>^W-JV-7x; + 

v) - 2 - try 2 — f 6 - ifp u 2 — r;w- 1 h-^>x< 

10 >5mg^yy7>ih'J^Jk>UJkO. 0 2 9 m 1 ZMfrMZ.. SJfo 

(ODS-AS- 3 6 0 -CC (YMCttS) &SMB:*-7-feh 
-MJJ1/-0. lXMJ7^tn|») KITH* I/, #Sftfc:7^5/a>£ 
15 »Kx^;w::t*&JRU «S?nmW7K, te?n&i&!RfcTJ|g&ifei£&» 

'HNMR (CDC 1 3 ) <5 : 1. 83-2. 09 (3H,m), 2. 22-2. 
4 0 (1H, m) . 3. 0 7 (3H, s) , 3. 5 6-3. 8 2 (2H, m) , 
4. ,3 5 and 4. 62 (total 2H, eachbrs), 5. 01-5. 
20 20 (1H, m), 7. 08-7. 95 (8H, m) , 8. 34-8. 40 
(1H, m) , 8. 6 2-8. 6 4 (1H, m) 
ESI -MS (m/e) : 47 8 [M+H] 

mmm 183-1, 1 8 3 - 2 

25 2 - (6 - (4-^j7>7,;i/^-;i/-7xy^-» - 2 -fcf US?>- 2 

jkz 3 H-^>x-r $ ?V-)V- 5 zrQk) — hf a u 1 

H X^>^frT~A&#x^>^:T7~B 

8 2t#6nfc7t5#0 2 - (6- (4 -^^>x;i/si%^;i/- 
7i;^» - 2 - 1! U 5»- 2 — -f )V- 3 H - ^>X-f 5 *V-;P- 5 — f 
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)V) -tfPU> ? >- 1 F 1 OrngS^SMMfflfc^A (CHI 

RALPAK AD 2cm(/>X25cmL (^i^Wb^Iilftgg) , ^Wl 
: A**>/X^y«-;P 2 0/8 0, ffijg: lOml/min) fcTft# 
#$JU X+>5P:TT-A (#&P#|iS5: 17. 9m in) , x+/5P:f?-B 
5 (fiy$P#M : 2 7. 6m i n) &*tl J 6n&&®#tLT&1t. 
X-+>3^v-A 

ESI -MS (m/e) :47 8 [M + H] 

Jfc«E3fc&: [a] 24 D (c = 0. 10 0, X*/-;W -2 7. 4g 
X+>^;tT-B 
10 ESI -MS (m/e) :47 8 [M + H] 

Wti&tm.'. Ca] 24 D (c = o. loo, x^y-;w +2 8. 4^ 

MM 18 4 

2- (6- (4-7MD-7x;^'» -2-fcfU^>-2— 
15 ^>X-f 5^/-^- 5 — f JW> - hf P U i?>- 1 P 

mMMl Q 8-cnt>fttc5- (4-7MD-7i/fy) -2-t!U> ? > 
- 2 6 - U y> - 2 --f 1 H-^>X< S^/-Jl/3 1. 2 

mg<D»fl/>lml|$l;, Vt^lVTS. /tf'Ji?>2mg, RtHV 
*>7 >m h U ^ U ;U 0 . 0 5 9 m 1 RlStt*SfiT-Jft« 

20 mwvtzo Rfom\z7k*M7i. wmtt)vnmmLtt& l 
fc. nmx.tfmw&. %zntcm&*mm*)£mfo?u*?b?77j~ cod 

S-AS- 3 6 0-CC (YMCttfi) ^Sj*8 : TK-Tiz: h- h V)l>- 0 . 1 

! HNMR (CDC 1 3 ) 6:1. 88-2. 08 (3H,m), 2. 32-2. 
25 4 8 (1H, m) , 3. 6 2-3. 8 7 (2H, m) , 4. 34and4. 7 
1 (to tal 2H, eachbrs) , 5. 15-5. 30 ( 1 H, m) , 
6. 91-7. 73 ( 7 H, m) , 7. 81-7. 87 ( 1 H, m) , 8.3 
1-8. 37 (1H, m) , 8. 59-8. 61 (1H, m) 
ESI -MS (m/e) :418 [M + H] 
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mmm 185-1,185-2 

2- (6- (4-7J|/tP-7x;^» -2-gUS?>-2-*TJW-3H- 

5 ff7-ARtflt>ftT- B 

HJ&Ml 8 4T?$fr&ttfc7-fe5#CD2- (6- (4-7Mn-7x/ + 
2/) -2-HUi?>-2— -r^-3H-^>X-f5^!/-;p-5— f;W -tf 
nU^>-l-*;^*U-$P9. OmgS^ffli8*7A (CHIRAL 
PAK AD 2cm4>X2 5cmL ■fe;Wfc¥l*&«) . : ^ 

10 *-y>/2-?unj-)V 5 0/5 0, *»: 10ml/min) fcT3^ 
#idU X^->^^-A (&*#!«: 12. lmin) , X^>^T-B 
(#&M : 2 6. 9m i n) £^ft^fte&B#£LT#£. 

ES I -MS (m/e) : 418 [M+H3 
15 X^->^T— B 

ESI -MS (m/e) : 418 [M + H] 

mmm 1 8 6 

2 -.(6- (4-y/fj^^WJl/-7x7^'» - 2 - EUS?>- 2 - 
20 ;i/ - 3 H - g >X4 5 - M D U 2 > ~ 1 ~ 

4-tHn+y-N, N-i?^^-^>X75H^ffl^T, HJg^ 1 6 2 

(i@2) ~ (ig7) > r^jsmi 8 2tmm<DJ?&. zn\imvttm 

25 ntco 

*HNMR (CDC 1 3 ) 0:1. 85-2. 07 (3H, m), 2. 28-2. 
43 ( 1 H, m) , 3. 00-3. 18 ( 6 H, m) , 3. 60-3. 80 
(2H, m) , 5. 10-5. 2 3 (1H, m) , 7. 0 1-7. 7 6 (7H, 
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m), 7. 83-7. 88 (1H, m) , 8. 33-8. 39 (1H, m) , 

8. 63-8. 64 (1 H,m) 

ESI -MS (m/e) :47 1 [M + H] 

« 

5 187-1, 187-2 

2- (6- ( 4 - ^JV^ ;PA ,; E-f Jl/ - 7 x ; ^r-» -2-\£VV>-2- 

-<;p-3H-^>x-r$yy-;i/- 5— Ok) -tfouv/- 1 

1 8 6T#e>tlfe^-k5#:0 2 - (6- (4 - ^J-frt) frA^ 

10 ^-7iy^-» -2-tru^>-2 — oi~ 3H-^>x-r 

5— r;p) -trpu^>-i -#;i/^*+J-$ H7 2. 2mg^wi*7 

A (CHIRALPAK AD 2 cm<i> X 2 5 c mL (^-fe;H^XHtt 
U) , femmi^D-y/X.?;-)], 4 0/6 0, d&j§: 10ml/mi 
n) KlT^##JU x+^^-A (#8M$H: 18. lmin), X:+ 
15 >ttV-B mtffito : 2 3 . 9mi n) &-en^nBfeH#£l/T#fc. 
X+>3^-T-A 

ESI -MS (m/e) :47 1 [M + H] 
X+Z^^-B 

ESI —MS (m/e) :471 [M + H] 

20 

mmm 1 8 8 

2- (6- (4-7MD-7i;^» -2-lfU>?>-2->f;W-3H- 

^>X-f $^i/";i/-5— H2k) -fc!DUy>-i-^;p^>Blx^;P7$ F 
-f y.'>7>»x^;w*fflViT, HJi^i8 4t^©^ jinfcJpcfc^r 

*H— NMR (CDC1 3 ) <5 : 0. 9 4- 1. 0 7 (3H, m) , 1. 80- 
2. 03 (3H, m) , 2. 25-2. 41 ( 1 H, m) , 3. 10-3. 2. 
6 (2H, m), 3. 57-3. 74 (2H, m) . 4. 02-4. 14 (1 
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H, m) , 5. 0 7 - 5. 2 3 ( 1 H, m) , 6. 8 5 - 7. 6 6 (7H, 
m) , 7. 7 8 - 7. 8 5 ( 1 H, m) , 8. 3 0.- 8. 3 8 (1H, m) , 
8. 54-8. 63 (1 H, m) 
ESI -MS (m/e) : 446 [M + H] 

5 

mmm 1 8 9 

1- (2- (6- (4-7MQ-7i;^» -2-^y^>-2--j)V- 

3H-^>7,v$^;-jp-5-fji/) -vwjyy- 1-4 M -x^y > 

tf^v ? >-2-^;^^1J-7;i/xkb*^fflViT, IIM16 2 (IS 6) ~ 

10 (is 8) tm^^^, zn\zmctzjj&x\±znz tftfetzmfr&fc)^ 

X HNMR (CDC 1 3 ) 6:1. 86-2. 08 (7H, m), 3. 37-3. 
90 (2H, m) , 5. 27-5. 55 ( 1 H, m) , 6. 76-7. 64 
(6H, m) , 8. 3 2-8. 6 2 (2H, m) , 9. 5 3-9. 5 6 ( 1 H, 
15 m) 

ESI -MS (m/e) : 418 [M + H] 

mrnrn 190 

1 - (2 - (6- (4-7KP-7x;^» -2-^T'/-)V-2-4 
^7V-)V- 2-tDVt^^r7)W\iY^m^X. MMM 1 6 2 (IS 6) 

~ (is 8) tmmtajjm, znizmcttmx\tzn$t%m£*m.?>-&t> 

25 'HNMR (CDC 1 8 ) 0:1. 60-2. 23 (6H. m) , 2. 24-2. 
43 (1H, m) , 3. 50-3. 88 (2H, m) . 5. 2 8-5. 57 
(1H, m) , 6. 64-7. 62 (7H, m) , 7. 89-7. 9 4 ( 1 H, 

• m) 

ESI -MS (m/e) :42 3 [M+H] 
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mmm 191 

(1- (6- (4-^>7J]/fr~;i/-7x/^-» -2-E'J$?>-2-^ 

5 Znik 

'HNMR (CDC 1 3 ) 6:1. 64-1. 92 (3H, m) , 1. 97-2. 

06 (1H, m) , 3. 00-3. 12 (1H, m) , 3. 04 (3 H, s), 
10 3. 38-3. 46 (1H, m) , 3. 53-3. 64 (2H, ra) , 3. 8 

4 (1H, brs), 6. 98 (2H, d, J = 8. 6Hz), 7. lOan 
d7. 22 (totallH, eachs), 7. 33-7. 40 (1H, 
m), 7. 50-7. 57 (1H, m), 7. 80-7. 90 (3H, m) 8. 
34-8. 41 (1H, m) , 8. 62-8. 63 (1H, m) 
15 ESI -MS (m/e) : 46 5 [M + H] 

mmm 192 

1- (6- (4-^^>XM-;|/-7x/^y) -2-h°U^>-2--T 
JV-.3H-OX-f 5^\A-;i/- 5-^)1) -tfD'Jy>-2-W>j 

20 ^tmi/xx-t-;)/ 

d, l-t p du> ^^x^TjUii^ffl^x, h»ji 5<hram©^ 

X HNMR (CDC 1 3 ) 6:1. 8 3-2. 0 3 (3H, m) , 2. 2 0-2. 
25 28 (1H, m), 3. 05 (3H, s), 3. 20-3. 86 (2H, m) , 
3. 5 4 (3H, s), 4. 28-4. 53 (1H, m) , 6. 91-7. 3 

7 (3H, m) . 7. 3 2-7. 3 8 (2H, m) 7. 81-7. 87 (3H, 
m), 8. 30-8. 39 (1H, m) , 8. 61-8. 62 (1H, m) 
ESI -MS (m/e) : 49 3 [M + H] 
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mrnrn 193 

1- (6- (4-^^>7Jl/^-7x^'» -2-tfU v>-2--f 

& - 3 h - ^ y x± 5 ¥ )V - 5 - )V) - m □ u v y - 2 - % )i ^ >i£ 
5 ^jkt^ h 

: HNMR (CDC 1 3 ) 6:1. 8 0-2. 0 3 (3H, m) , 2. 2 5-2. 

10 40 (1H, m) , 2. 46-2. 53 (3H,m), 3. 06 (3H, s) , 
3. 20-3. 26 ( 1 H, m) , 3. 60-3. 78 ( 1 H, m) , 4. 1 
8-4. 24 (1H, m) , 7. 0 2 - 7. 6 0 (3H, m) , 7. 03 (2 
H, d, J = 9. 0Hz) , 7. 8 2 - 7. 9 2 (1H, m) , 7. 89 (2 
H, d, J = 9. 0Hz) , 8. 35 ( 1 H, d, J = 7. 4Hz) , 8. 6 

15 3 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) : 49 2 [M + H] 

mmm 194 

1 - (6 - (4-*^>7Jl/fr-J]/-7x7=E'» -2-bfU^>-2--f 
20 )l~ 3H-^>X^$^/-jl/- 5 ->f JP) - H P U 2 -ftJl/afrfr-fr^ 

DL-ypu> 75 H«fflW[«:ffl^T, mmmi 5 emic 

25 'HNMR (CDC 1 3 ) 6 :1. 9 1-2. 0 3 (3H, m) , 2. 2 6-2. 
50 ( 1 H, m) , 3. 02and3. 06 ( t o t a 1 3 H, eachs), 
3. 18-3. 2 8 (1H, m) , 3. 63-3. 91 ( 1 H, m) , 4. 1 
3-4. 29 (1H, m) , 6. 04-6. 33 (1H, m), 6. 86-7.. 
28 (4H, m) , 7. 37-7. 41 ( 1 H, m) , 7. 48-7. 54 
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(1H, m) , 7. 80-7. 92 (3H, m), 8. 34-8. 38 (1H, • 
m) , 8. 4 8-8. 6 3 (1H, m) 
ESI -MS (m/e) :4 7 8 [M + H] 

5 mm 195 

1- (2- (6- (4-7^P-7iy^» -2-fcf U> ? >-2— j )V- 
3H-^>y-T5^/"Jb-5— Qk) -b°^U^>-l-<Jl/) -X^7> 
(IS1) 

2- (2 -7;b^-P- 5-~ hD-7x"Jl/) -t!U> ? >©^ 
10 3-^nt-4-7Mo--hn^>t*>2. lgt2-h'J^5 : M 
X- tf U v> 2 . 3g©l, 4-^W>20ml^l:fh7^hU 

15 fiS->'J*y;W7A^n7h^77>f- : 'vfrtf^/lfflfcWP 

= 7/1) fc<kD«f«U «Hfls^«S»6H#tUT»fc. 
(Ill 2) 

2- (2- (4-7WO-7i/^» -5--hn-7i^) - tf U 

20 4-7;W^a-3-tfU> J ;i/XhD^>if>6 0 Omg <h 4 -7)l3rU- 
4 7mg©-7^fMM75 HI 0ml«lC, £fflfc#U£A 
7 1 3mg&ftl*, 0 0«T?ll#Mft#Lfc. EJKttK:* 

25 A^D7h^77>f- (JgHW: A^if>/«X^=5/1) fc«kO» 
(IS 3) 

(4- (4-7JVtD-7x; + '» - 3 -tf U V>- 2 --f;i/-7xX 
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2- (2- (4-7Md-7x/^» - 5 --hu-y^-jv) -try 

^>8 4Omg0ff|ifjH OmlMlCl 0 ^/t^^A-^liM^ 1 0 

□ 77>10ml|St -M^-t-^H. 5g£jQ7L, £JM£6 
0^T-^»bfe o S^S^m M£MJH?5feU #£ftfc£§^£ 

-> u # 7A^D7h^7^ mm mm a+*>/i»i^= i 

10 (IS4) 

1- (2- (5-757-2- (4-7^n-7i;^» -7i~ 

;W -fcWJ5»-i-'f;W -x^y>o^ 

(4- (4-7J|/tD-7x^y) - 3-(fU^>-2-rjV-7x- 
-#;Wt5>8?t -7fJVxXr;i/3 0 0mgC5X^/-;P2 Oralii 
15 fc, 3ml £1 0%rtyVV&-&kmfmi 0 Omg» ,5 

«sr*^H^T, -m&mvtt. urn**?* hizxm&u mm&u 

PTh^^7^- (JSWi£i&: a*^>/SKx^P= l / 1 -Stx^W 
(IS5) 

1- (2- (5-757-2- (4-7Jl/^D-7x/^r-» -4-Xh 

25 d-7xxjW -fcWJ5?>-i->r;w -x# 

1- (2- (5-757-2- (4-7MD-7xy^» -7xX 

- tf^u 1 — r;u) -x^;>i9 0mgcDhij7Moitim 
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(If§6) 

5 1- (2- (6- (4-7MD-7i;^» - 2 - t° U 2 

3H-^>X-r ^V-^-5 — r;i/) -fc^'J^-i-^) -x^y> 
©Hit 

1- (2- (5-75/ - 2 - (4-7Mn-7xy + y) -4-~ h 

d-7xzjW -fcf^U^>-i— f;W.-x^/>i 8 Omgoi^y-ji/ 
10 lOmlMC, M^*-Xy^;i,M&5 Omg£Jn;L, £j&«7kitfPffl 

J&#|£1 7 lmg#fc 0 #e>tlfcffiM#l5 Omg^N-^^tfPU K>1 
mlttlU tfU^>-2-^;i/^^+hT;i/xhFl 6mg^nt 

^CT^tl^M+JEM^n 7h^77>f- (ODS-AS-3 6 0-CC 
(YMCfl) Sl&ffi : TK-7-fehxhU^-O. l%hU7;i/^P») £ 

^HNMR (CDC 1 ,) 6:1. 60-1. 85 (3 H, m) , 1. 92-2. 
20 09 (5H, m) , 2. 22-2. 30 (1H, m) , 3. 50-3. 78 
(2H, m), 5. 35-5. 38 (lH.m), 6. 94-7. 08 (5H, 
m), 7. 32-7. 38 (2H, m) , 7. 84-7. 89 (1H, m), 
8. 35-8. 38 ( 1 H, m) , 8. 62-8. 67 ( 1 H, m) " 
ESI -MS (m/e) :43 1 [M+H] 

25 

mmm 1 9 6 

5- (2-y7;-7i/^y) - 2 - fc? U S?>- 2 )V- 6 - ( 6 

(iei) 
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(3-7MD-4-hFD^>-7i^) -*;Wf5>» tert- 
t e r t -y?;i/9 3 Omg©^^/-JH 0 Oml», 1 OXAypV 

(IS 2) 

is) -7x-JW -#;Wt$>i£ tert -7^)lJL*7-)VO%fc 
n^>m ter t-7*^HXfJH. 7 4 g ON-^^l/tf P U y/ > 5 

OmiMi:, 5-^DD-2-^^>x;Wfc;p-tru> ? >4. 00g,s. 

rm$H?~>7£8. 8 0g£in;^ SM^ 1 0 0gCT2^r«Lfc„ S 
»X=P;14CTW!U 7k, £§*n&ig7Kfc:TM#ftm il7jc«^ 

^^57^- (WI:A^>/SIElf*=l/l) CtiSL, 
COS 3) 

5 - 7)V*U-4 - (6 -^^>x;i/7}Nnjl,- tf U 5?> - 3 --f ;i/;t* 
-» -2-rhD-7x-;|/75>©^ 

(I@2) mztltz (3-7;^D-4- (6-^^>x;i/jJs-;u-tfU 
5?>- 3 — f - ^x-;p) -*;i/A^ tert -V^I/XX 

•r-;U3. 3 8g0hU7MDift3 5ml«tC, 5J^#U<7£0. 98g 

^h^^7^- (SUM: -\+i7->/^x^l/=l/2) £T*fS3U £ 
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(184) 

5- (2-y7;-7x;^» -4- ( 6 >X)Vft~)V- fcf'J V 

(183) T#6tl7c5 -7;V^P-4- ( 6 -^^ >^J|/!}n-;P- kTU ^ 
>-3— r;i/^-» -2--hD-7i-JP75>l 5 OmgCN-^^l/ 
tfOUSV >2m 1 ^tttc, 2-t Ho+->-^>»/- hU^6 Omg, Rtf 

. aim 5) 

4- (2->7y-7x;^» -5- (6 -**>*ji^-;p-krus> 

(184) T#S*lfc5- (2-y77-7x;^» -4- (6-**> 

tf u v>- 3 -- r;fcfr*s/) - 2 - - h n -7x-;P75> 1 6 

sis«***»ffl^;T> -mamvit. §m&n&&. msiffiiu 

(186) 

5- (2-y7/-7i;+y) - 2 - M U S?>- 2 -- f )V- 6 - (6-* 

(18 5) T#e>tlfe4- (2-y7/-7xy^y) -5- (6-^^> 
TJI^n^-tf «J3?>-3— ifrttzs) -^>if>- 1, 2-m>3 7 
mg0^;-JHml» ( tfUv ? >-2-^;i/#^U-T;Px"t:H0. 0 
0 7ml^hD^>f>0. 5ml£Jn?L TO^12 0glIT-M 

(siii:7DD*w^^/-ji/=2o/i) % TkTJwmnm 

ZWhffyyj- (KieselgelTM60F2 54, Art5744 

(*)l>2ftM) , ^PD^;uA/^^y-;p=i 5/1) fcTtt«u ^jH-fb 
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*HNMR (CD3OD) 6:3. 20 (3H, s) , 6. 94 (1H, d, J 
= 7. 8Hz), 7. 22 (1H, t, J = 7. $Hz), 7. 41-7. 4 
7 (1H, m) , 7. 47 (1H, t, J = 7. 8Hz) , 7. 53 ( 1 H, 
dd, J = 7. 8, 2. 3Hz) , 7. 56-7. 61 (1H, m) , 7 . 6 
6 (1H, d, 3 = 7. 8Hz) , 7. 72 (1H, s) , 7. 78 (1H, 
s) , 8. 04 (1H, d, J = 7. 8Hz) , 8. 26 (1H, d, J=2. 
3Hz) , 8. 35 (1H, d, 3 = 7. 8Hz) , 8. 80 (1H, d, J 
= 4. 7Hz) 

ESI —MS (m/e) :4 84 [M + H] 
19 7 

5- (2-yyy-7x/^» -2-tf^y>-2— TJ1/-6- (6-^ 
£J60J19 6 (18 5) T?#&n&4- (2-i/7/-7x;^» -5- 

(6-^^>7.;i/^-;i/-eu> ? >- 3— 1, 2- 

5?75>7 2mg©'^^*M75 H2ml« 1 K5>>>- 2 
M2 1mg, tHD^M>^h'J7y-;V5 2mg, Rtfl- (3-5? 
^^I/T^y^Ptf^) - 3 5 H • ^ttis 2mg£2jn 

»*SE£«JE@*U #6tl&aiaiE*N-^^;HfDU^/>lml K*#U 
6 0ftlCT2l*IBI^bfc. IHftxS^fcT^RU JtfttfiV*.' 

*;pa/^^/-;i/=3 o/i) , msfti&mnmzuwif??*- (Ki 

e s e 1 ge 1 TM6 0F2 5 4, Art5744 (*;i/£*hfil)., ^DD* 

;ka/**/-;|/=i o/i) fcttssb, ««fc^*»fiiH#£bT#&, 
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a HNMR (CD 3 OD) 6:3. 20 <3H, s) , 6. 93 (1H, d, J 
= 7. 6 Hz) , 7. 21 (1H, t, J = 7. 6,Hz) , 7. 43 (1H, 
dd, J = 8. 6, 2. 3Hz) , 7. 58 (1H, t, J = 7. 6Hz) , 
7. 66 (1H, d, J = 7. 6 Hz) , 7. 67-7. 90 (2H, m), 
5 8. 0 3 (1H, d, J = 8. 6Hz) , 8. 25 (1H, d, J = 2. 3H 
z) , 8. 74 (1H, d, J = 2. 3Hz) , 8. 81 (1H, d, J = 2 . 
3Hz) , 9. 53 (1H, s) 
ESI -MS (m/e) : 48 5 [M + H] 

10 nifcM 19 8 

5- (2-^JW\ ,; E-f^-7x7^-» - 2 - fcf U3?>- 2 --f;P- 6 - 
(6 -*9>X)Vfc-)l-\f. »J y>- 3--T jkj^vO - lH-^>X-f 5^ 

«#ll 9 6T?t#&nfc5- (2->7;-7x;^» -2-tfU^>- 
15 2 — f;i/-6- (6 -**>X)V$s-)V- tf ijy> - 3 — ( -1 

*HNMR (CD 3 OD) 5:3. 23 (3H, s), 6. 85-6. 91 (1 
20 H, m) , 7. 17 (1H, t, J = 7. 8 Hz). , 7. 40-7. 45 (2 

H, m) , 7. 53 (1H, dd, J = 7. 8, 4. 3Hz) , 7. 55-7. 

78 (1H, m) , 7. 88 ( 1 H, dd, J = 7. 8, 2. 3Hz) , 7. 

99 (1H, d, J = 8. 6Hz) , 8. 02 (1H, td, J = 7. 8, 2. 

3Hz) , 8. 27 (1H, d, J = 2. 3Hz) , 8. 34 (1H, d, J 
25 =7. 8Hz) , 8. 78 (1H, d, J=4. 3Hz) 

ESI -MS (m/e) :5 0 2 [M+H] 



mmm 199 
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5- (2 -^W^-f ;P-7x/^-» - 2 -fcf 2 --r;|/- 6 - 
( 6 - g >X ;t^fr " )V - fcf U 2 > ~ 3 - -f v) - 1 H - ^ >X-f 5 ^ 

H»J1 9 7TH^fc5- (2-y7;-7i^y) -2-bf^^>- 
5 2-^-6- (6-^^>XM-Jl/-h 1 'Jy>-3-^Jl/t+y) -1 

xmzo 

■ X HNMR (CD 3 OD) 6:3. 22 (3H, s) , 6. 87-6. 91 (1 
10 H, m), 7. 15-7. 22 (1H, m), 7. 41-7. 4 6 (2H, 
m) , 7. 51-7. 85 (2H, m) , 7. 87 (1H, dd, J = 7. 8, 
2. 3Hz), 7. 99 (1H, d, J = 7. 8Hz), 8. 25-8. 28 
(1H, m), 8. 73-8. 75 ( 1 H, m) , 8. 80-8. 82 (1H, 
m) , 9. 5 1- 9. 54 (1H, m) 
15 ESI -MS (m/e) :5 0 3 [M + H] 

mMM2 0 0 

5- (2-7Mn-7x^y) -2-bf'J^>-2— f;i/-6- (6-^ 

^ hu vy- 3 — tfrttis) - 1 H-^>x-r 

20 *&&0!|196 (XS3) T#5>nfe5-7;i/^-.D-4- (6-^^>7.;I//Jn 
^;P-tfU^>-3-1*;k^v) -2-ZhD-7i-^75X £tf2- 

7;i/^-D7xy-;i/^ffl^r, »i9 6 (x@4) ~ tr|§6) <h(^li© 

25 *HNMR (CDC 1 3 ) 6:3. 20 (3H, s), 6. 97-7. 04 (1 
H, m) , 7. 0 5-7. 15 (3H, m) , 7. 3 3 (1/2H, dd, J 
= 8. 8, 2. 8Hz) , 7. 34 (1/2H, dd, J = 8. 8, 2. 8H 
z), 7. 36-7. 42 (1H, m), 7. 42 (1/2H, s), 7. 7 
0 (1/2H, s) , 7. 86-7. 91 ( 1 H, m) , 7. 99 (1/2H, 
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d, J = 8. 8Hz) , 8. 00 (1/2H, d, J = 8. 8Hz) , 8. 3 

4- 8. 40 (1H, m) , 8. 44 (1H, d,.J = 2. 8Hz), 8. 6 
1-8. 6 5 (1H, m) , 10. 8 5 (1/2H, br s) , 10. 9 6 
(1/2H, b r s) 

ESI -MS (m/e) :4 7 7 [M + H] 
HilF!l2 0 1 

5- (2-7MD-7x^y) -2-fcf^^>-2— -T;l>-6- (6-* 



^JS«2 0 0T?^5nfe4- (2-7Mn-7x;+y) -5 - (6-* 

^>x;^n;i,-trUv>-3-^;i/^$/) -^>if>-i, 2-y7$x 

! HNMR (CDC 1 3 ) 6:3. 2 1 (3H, s) , 7. 0 2-7. 0 8 (1 
H, m) , 7 . 0 9-7. 17 ( 3 H, m) , 7 . 11 (1/2H, s ) , 7 . 
34 (1/2H, dd, J = 8. 6, 2. 7Hz) , 7. 36 (1/2H, d 
d, J = 8. 6, 2. 7Hz) , 7. 42 (1/2H, s) , 7. 43 (1/ 
2H, s) , 7. 74 (1/2H, s) , 8. 01 (1/2H, d. J = 8. 
6Hz) , 8. 02 (1/2H, d, J = 8. 6Hz) , 8. 46 ( 1 H, d, 
J = 2. 7Hz) , 8. 58 (1/2H, dd, J = 2. 7, 1. 6Hz) , 
8. 60 (1/2H, dd, J = 2. 7, 1. 6Hz), 8. 67 (1/2H, 
d, J = 2. 7Hz) , 8. 68 (1/2H, d, J = 2. 7Hz) , 9. 5 
9 (1/2H, d, J = l. 6Hz) , 9. 62 (1/2H, d, J = l. 6 
Hz), 10. 47 (1/2H, brs), 10. 61 (1/2H, brs) 
ESI -MS (m/e) : 4 7 8 [M + H] 



«J 2 0 2 
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5- (2-7Jl/tD-7 x;^y) -2- ( 1 H- bf 3 f )l) - 

6- (6-^^>x;^-JP-tfU^>-3— fjl/^v) -1H-^>XV 

^»<I2 0 0T#e»nfc4- (2-7J^D-7xy + -» -5- (6-* 
15mg©^fMM7$F0. 5ml lit l h- Vy^-fr- 3 - 

^Mw^Thn. 9m g ^M, Kmm*9 0mzT3 OftmMWls 

eselgelTM60F2 54« Art5744 (*)\>>7%M) , 
;PA/p<*y-;i,= 9/i) HT«IL, ^b^^efiS^ibTftfc, 
X HNMR (CDC 1 3 ) 6:3. 20 (3H, s), 6. 94-6. 99 (1 
H, m) , 7. 0 1-7. 15 (4H, m) , 7'. 2 5- 7. 6 5 (2H, 
m) , 7. 31 (1H, dd, J = 8. 9, 2. 7Hz) , 7. 66 (1H, 
d, J = 2. 3Hz) ,- 7. 98 (1H, d, J = 8. 9Hz) , 8. 40 
01 H, d, J = 2. 7Hz) 
ESI -MS (m/e) :46 6 [M+H] 

5-.(2-7 UD-7x;^» -2- (l-*5MI/-lH-g7».A-Jl/- 
3--j)V) - 6- (6-^^>x;P^-Jl.-tfU>?>-3--rjl/^^) -l 

*i«2 0 OT»5tlfc4- (2-7;i/tU-7x;^y) -5- (6-* 
^>X;^-;P-t! >Jy>-3- -OV**^) -^>if>-l, 2 "-^T5> 
15mgO^^M75H0. 5ml»«C 1 l H- M=y 

!/-^-3-AM>t4. 3mg, t HD^x^>yh»J7y-;i/6. Om 

-mmms. smg^M, Rfem*mmzT-mL&&ist£..Rim&* 2 
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ZWThtf^yj- (KieselgelTM60F2 5 4, Art5744 

X HNMR (CDC 1 3 ) 5:3. 19 (3H, s) , 3. 9 7 (3H, s) , 
6. 94-7. 00 (1H, m) , 6. 9 9 (1/2 H, brs), 7. 0 
0-7. 14 (4H, m) , 7. 2 7-7. 3 3 ( 1 H, m) , 7. 30 (1 
/2H, brs), 7. 40 (1/2 H, brs), 7. 46 (1H, d, J 
10 =2. 4Hz), 7. 65 (1/2 H, brs), 7. 98 (1H, d, J = 
8. 8Hz) , 8. 42 (1H, d, 3 = 2. 7Hz) 
ESI —MS (m/e) : 4 8 0 [M+H] 

^»J2 0 4 

15 5- (2-^DP-7x;^y) - 2 - fcf U 2 JP- 6 - (6-** 

>xm=d\,- br »j y>- 3 -^)i>**z/) - 1 h-^>x-t 5 

(III) 

4- (2-^dq7i;^» -5- (6-^^>^;^n;i/-kru^>- 
3-rf;i/^S» 1, 2 -y75>OM 

20 mmmi9 6 (is 3) T#e»n^5-7;u^n-4- (6-*^>x;p# 

-;|/-fcTU5?>-3— TJl/^-^v) -2-"hD-7x^7$X 02- 
^DD7xy-MfflUT, ^«J19 6 (184) ~ (IS 5) tmffiOjj 

25 (IS 2) 

5- (2-^DD-7i^y) -2-tr>Jv>-2— r;P-6- (6-* 

^>x;^-;p-ifUv>-3—f;i,^v) - ih-^>x^*V-;p© 
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(X@l) T#e>nfc4- (2-i/OD7i/^» -5- (6-*?>X 
;i/*n;i/-tfU^>-3— -^>if>-l, 2-^7$>3 5m 
gO^y-JUmlfc TnU>S:^tfU> ? >-2-^;^^+f-T;i/5 i 
fclMl : 1) <01M^/-Mt0. 2 6ml£JD;5L »«£6 0gtc 

tf^yj- [ODS-AS- 3 6 0 -CC (YMCttg) : TK-Tirh 

-HJ^-O. 1%HJ7;I^D@M CTiitfc. #^c77^^>a> 

10 1 HNMR (CDjOD) (5:3. 17 (3H, s) , 6. 9 2 ( 1 H, d, J 
= 8. 0Hz) , 7. 07 (1H, t, J = 8. 0Hz) , 7. 22 (1H, 
t, J = 8. 0Hz) , 7. 26-7. 66 (4H,m), 7. 66-7. 8 
0 (1H, brs), 7. 90-8. 08 (2H, m) , 8. 29 ( 1 H, d, 
J = 8. 0Hz) , 8, 31 (1H, d, J = 2. 4Hz), 8. 72 ( 1 H, 

15 s) 

ESI -MS (m/e) :49 3 [M + H] 

mmm 205 

5- (2-^DD-7x/^» -2-tf7^>-2— (JV-6- (6-*^ 
20 >7,)\sfc-)\,- tf »J 3 —Qlttzs) - 1 H-^>X-f 5 

^»J2 0 4 (331) T#£tl£4- (2-^DD-7i;^» - 5- 
(6-^^>7 > ;^n;i/-t!'J^>-3--l';P^v') -^>-fe?>-l, 2- 
v7$>3 8mg(DN-^Jl/tfaU>V >0. 5mlgSL ^fJl' tf^ 
S>>- 2 — f ^x— h (Pyrazine-2-carboximidic 
25 acid methyl ester) 1 5mgX^^>XM>S0. 0 
0 6 5ml £JU;L, KjfcjRfc l 2 0gCT20^^bfe, WJ®&*W&*? 
ES#^nYh^77^- [ODS-AS- 3 6 0-CC (YMCftSl) SKl 

ffl :*-7-th-hu;i/-o. i % h u 7;m-diw*] fcTWMbfco #£ft 
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X HNMR (CD3OD) 5 :3. 2 0 (3H, s) .6. 9 7 (1H, d, J 
= 7. 8Hz), 7. 11 (1H, t, J = 7. 8Hz) , 7. 26 (1H, 
t, J = 7. 8Hz) , 7. 42 (1H, d, J = 7. 8Hz), 7. 48 
(1H, dd, J = 8. 6, 2. 3Hz) , 7. 6 0-7. 8 2 (2H, m) , 
8. 02 (1H, d, J = 8. 6Hz) , 8. 35 (1H, d, J = 2. 3H 
z), 8. 71 (1H, s), 8. 77 (1H, s), 9. 48 < 1 H, s) 
ESI -MS (m/e) :4 94 [M+H] 

H«J 2 0 6 

5- (2-h'j7MP^5 1 ;V-7x;^y) - 2 - fcf U S?>- 2 

6- (6-^^>x;^-;i/-eu^>-3— r;w^-» -i H -^>x-f 

^»!|19 6 03 3) T#e>n^:5 -7;^D-4- (6-*^>7Jl/# 
-;i/-tf>J> ? >-3-^;^^v) -2--hD-7iZ^75X 02- 
h'J7J|/tn^^7x;-Mffl^T> H»J19 6 (X©4) 75M (IS 

1 HNMR (CD 3 OD) (5:3. 17 (3H, s) , 6. 93-6. 98 (1 
H,m), 7. 21 (1H, t, J = 7. 4Hz), 7. 40-7. 81 (6 
H,m), 7. 97-8. 05 (2H, m) , 8. 24-8. 39 (2H, 
m) , 8 . 7 3 - 8 . 8 7 ( 1 H, m) 
ESI -MS (m/e) :5 2 7 [M+H] 

mmm 207 

5- (2- m7MD^^-7xy^'» -2-tf^>?>-2--r;i/- 

6- (6-^ ^>7;ji/7iN-;i/-tfu^>-3— r;M-^» -ih-^>^ 
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0 6T#Snfc4- (2-biJ7J^D^^;|/-7i;+S/) - • 

5- (6-;*#>*J|/*-;i'-tfU> 5 >- 3— fjj/^v') -^>if>-l, 

X HNMR (CD 3 OD) 6:3. 17 (3H, s), 6. 97 (1H, d, J 
= 7. 8Hz), 7. 22 (1H, t, J = 7. 8Hz), 7. 46 (1H, 
dd, J = 8. 6, 2. 3Hz) , 7. 54 ( 1 H, t, J = 7. 8Hz) , 

7. 44-7. 6 0 (1H, m) , 7. 65 (1H, d, J = 7. 8Hz) , 
10 7. 84-7. 86 (1H, m) , 8. 01 (1H, d, J = 8. 6Hz), 

8. 31 (1H, d, J = 2. 3Hz) , 8. 73 (1H, d, J = 2. 3H 
z) , 8. 80 (1H, d, J = 2. 3Hz) , 9. 50 (1H, s) 

ESI -MS (m/e) : 52 8 [M + H] 

15 mMM 2 0 8 

5 - (3-h'j7J^P^^-7i;^'» -2 -If U3?>-2-^;U- 

6- (6 -^^>x;i/^_;i/-ifu^>- 3--r;p^-^r^) -1H-^>X-T 
H.»ji9 6 (ig3) T#e>nfc5-7;i/^-P-4- (6-^^>x;i/^ 

20 ~;P-fcPJS?>-3 — OM^) -2-Zhn-7irjV75X 03- 
h'J7;i/tD^fjI/7iy-;V$ffl^T, H»J19 6 (Xg4) ~ (Xg 

6) tmm<Dij&, zn\zmctc%mx\tzn$ti$;mt zt 

X HNMR (CD 3 OD) 5:3. 20 (3H, s) , 7. 00-7. 15 (2 
25 H, m) , 7. 37 (1H, d, J = 7. 8Hz), 7. 45-7. 55 (3 
H, m) , 7. 66 (1H, d, J = 10. 0Hz) , 7. 76 (1H, br 
s) , 7. 9 9-8. 0 4 (2H, m) ', 8. 3 0-8. 3 5 (2H, m) , 
8.7 7 (1H, d, J = 2. 7Hz) 
ES I -MS (m/e) : 5 2 7 [M + H] 
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H»J2 0 9 

5- (4-h'JWP^;h7i;»i/) - 2-bTU> ? >- 2-<1)V- 

6- (6-^^>X;i/feJl/-lfU^>-3— Qlttzs) -1H-OX-1 
5 3^/-JP 

|H»J19 6 (Ig 3) Tf#6nfe5-7^D-4- (6-**>x;M% 

-)V-\zv?>-s-'{jUtt*s) -2--hn-7x-ji/7$x 04- 

h'J7Jl/tD^^7i/-MfflVit, HJ6M19 6 (IS 4) 75S (IS 

X HNMR (CD 3 OD) 6 : 3. 20 (3H, s) , 6. 98 (2H, d, J 
= 8. 6Hz) , 7. 4 6-7. 7 7 (4H, m) , 7. 60 (2H, d, J 
= 8. 6Hz) , 8. 0 0-8. 0 4 (2H, m) , 8. 31 ( 1 H, d, J 
= 3. 1Hz), 8. 34 (1H, d, J = 8. 2Hz), 8. 78 (1H, 
15 d, J=4. 7Hz) 

ESI -MS (m/e) : 527 [M+H] 

mSM2 10 

5- (2-^7;^D^9 1 ;V-7x7^-» - 2 - If U V>- 2 —j )V- 6 - 

20 (6-^^>7,;t/^n;p-fcfU^>-3 —f;p^'» - ih-^>X-Y$^ 

&J80S19 6 (IS 3) T#e>nfc5-7;U^D-4- (6 -^^>X;i/3j% 
^-H'Jy^-S-fM^y) -2--hD-7x-;V75X 02- 
^7Mn^^7x/-J^fflliT, HJI^19 6 (IS4) 75S (IS 

25 6) ^emu©^ ^n\zmcttmx\zz.n$ t%&tzw.Zh&tD^z>z t 

'HNMR (CD 3 DD) 6:3. 17 (3H, s) , 6. 70 (1H, t, J 
= 55. 2Hz) , 6. 87 ( 1 H, d, J = 7. 4Hz) , 7. 18 ( 1 H, 
t, J = 7 . 4 H z ) , 7. 40-7. 46 ( 2 H, m) , 7. 50-7. 5 
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9 (3H, m) , 7. 5 9-7. 8 2 (1H, m) , 7. 9 8-8. 0 4 (2 
H, m) , 8. 2 7-8. 3 5 (2H, m) , 8. 7 6 (1H, brs) 
ES I -MS (m/e) : 5 0 9 [M + H] 

5 mmm2ii 

5- (2-7;^nh°'J^>-3— fjM^) -6- (6-**>XJbft- 

jkgu 3 zd2k£±¥) - 2 - if u 2 zrfjkz 1 H-^>x>r $ 

. «^J19 6 (Ig3) Tll6nfc5-7MD-4- (6 -*^>7Jl/3fr 
10 tf U^>- 3 --OP**^) -2--hD-7x-;|/75X Rtf 

$>+-:h>I> ^7^'>W5^h'J- (Journal of M 

edicinal Chemistry), 1 9 9 9^ ^4 2t, I2t, 
2 2 5 11-2 2 5 9M\zBmnT^^mzX^LTc2-yjV^a-\£ 
US?>-3-*-;PftfflV»T, *»J19 6 (Ig4) 73/M (Ig6) ^R<K 

X HNMR (CDC 1 8 ) (5:3. 21 (3H, s) , 7. 11-7. 17 (1 
H, m) , 7. 22 (1/2H, s) , 7. 29-7. 36 (2H, m) , 7. 
29-7. 36 (1/2 H, m), 7. 40-7. 43 (1H, s), 7. 5 
20 , 3 (1/2H, s) , 7. 72 (1/2H, s) , 7. 8 8-7. 9 3 (1H, 
m), 7. 93-7. 96 (1H, m) , 7. 99-8. 03 ( 1 H, m) , 
8. 37-8. 41 (2H,m), 8. 65-8. 67 (1H, m) , 10. 
78 (1/2H, brs), 10. 82 (1/2H, brs) 
ESI -MS (m/e) :47 8 [M+H] 

25 

mMM2 1 2 

5- (2-7;kttikTUi?>-3-- Obttzs) -6- (6^*£>ZJ±*=: 
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mmm2 1 iT#e,ti^4- (2-yjv^-u-^v^>- 3--( jvx* 

9 s) - 5- (6 -^>x;i/*n;i/-t! u^>- 3 -^>-}f 

>-l, 2->>7i=X Rt£lf^>-2-#;i^>l££^T, H»J19 

X HNMR (CDC 1 3 ) <5:3. 21 (3H, s), 7. 14-7. 19 (1 
H, m) , 7. 23 (1/2H, s) , 7. 2 6-7. 4 0 (2H, m) , 7. 
46 (1/2H, s) , 7. 54 (1/2H, s) , 7. 56 (1/2H, 
s) , 7. 9 6 -8. 0 0 (1H, m) , 8. 0 3 (1H, d d, J = 8. 6, 
10 3. 9Hz) , 8. 41 (1H, dd, J = 2. 7, 1. 6Hz), 8. 62 
(1H, ddd, J = 4. 7, 2. 7, 1. 6Hz) , 8. 69-8. 71 
(1H, m) , 9. 62 (1H, dd, J = 6. 3, 1. 6Hz) , 10. 4 
8 (1/2H, brs), 10. 56 (1/2H, brs) 
ESI-MS (ra/e) : 4 7 9 [M + H] 

15 

mMM2 1 3 

5- (2-7;^pbfu>?>-3— r;i/^-» -2 - (iH-if^/-jb- 

3--QP) -6- (6-^>7JPfr-^-lf U^>-3— -1 
20 ^Jlf!l2 1 lTf#e>tlfc4- (2 - ^;|/^-D-hf U> ? >- 3 --f;i/^-^ 

-5- (6 -*9>wfr—)\,-\zw>- 3 --ifr**^) -^>-t? 
>-i, 2-i?y$x R^iH-tr^y-;i,-3-^;i/^-y-T^xt 

25 'HNMR (CDC 1 3 ) 5:3. 2 1 (3H, s) , 7. 0 8 ( 1 H, d, J 
= 2. 3Hz) , 7. 09-7. 19 (1H, m) , 7. 19-7. 49 (4 
H, m) , 7. 71 (1H, d, J = 2. 3Hz) , 7. 8 8- 7. 9 6 (1 
H, m) , 7. 9 7 - 8. 0 3 ( 1 H, m) , 8. 36 ( 1 H, d, J = 2. 
7Hz) 
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ESI -MS (m/e) :46 7 [M + H] 

mmm 214 

5- (2-7;i/^PtfU^>-3— -QVttzs) -2- (1-^-lH- 
5 \£^V-)V-3—i)l) -6- (6-^>x;MN-;v-^u^>-3--r;p 

^M^J2 1 n?#sn&4- (2 -7;w^n-tru^>- 3--r;u^-^ 

>0 -5 - (6 -**>7JU*~;U-fc!U> ? >- 3 -- 

>-l, 2-^75>, SL^i-^^;p-iH-tr^y-;i/-3-*;u^>^ 

c tick D , 3lJIft;&$j£&&H#:£ bT#fc. 
! HNMR (CD C 1 3 ) 5:3. 20 (3H, s) , 4. 00 (3H, s), 
7. 00 (1H, d, J = 2. 4Hz) , 7. 10-7. 16 (1H, m) , 
7. 19 (1/2 H, brs), 7. 26-7. 33 (2H, m), 7. 35 
15 (1/2H, brs) , 7. 48 ( 1 H, d, J = 2. 4Hz) , 7. 52 
(1/2 H, brs), 7. 67 (1/2 H, brs), 7. 91-7. 94 
(1H, m) , 8. 00 (1H, d, J = 8. 6Hz) , 8. 37 ( 1 H, d, 
J = 2. 5Hz) , 1 0. 13 (1H, brs) 
E S.I -MS (m/e) :48 1 [M+H] 

20 

mmm 2 1 5 

5- {2 -i?7)V*U* 3 --ifrttz/) -6- (6-* 

^>X;^^-tfU>?>-3— f;W^» -2-h°Uv>-2--f )V- 1 
H-^>X-Y5^V~JI/ 
25 H2&#|19 6 (IS3) -e#6tlfc5-7;i/tD-4- (6-^/TJMn 

^2T#e.tlfe2-y7Mn^ h^rV-tfU v>- 3-^-;V^fflViT, H 

mii 9 6 (is 4) 73>s (is 6) tn«o*tt, znizmcttmxuz. 
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*HNMR (DMSO-d 6 ) <5 : 3. 2 2 (3H. s) , 7. 19-7. 27 
(1H, m) , 7. 29-7. 86 (6H, m) , 7 . 95-8. 07 (3H, 

m) , 8. 3 3 -8. 3 5 (1H, m) , 8. 4 5-8. 4 8 ( 1 H, m) , 
' 8 . 7 7 ( 1 H, s ) . 
5 ESI -MS (m/e) : 5 2 6 [M+H] 

5- (2-y7MD)( h^i^-I£U^>- 3 — Ob***/) -6- (6-* 

. $^ZJk*=Jk=¥V ¥>- 3 - 2 - tf 7^>- 2 -zA ikz 1 

io H-^>x-f$^;-ji/ 

HM!2 1 5-e$§s*ifc4- (2-s?7;M-n* tf u 3 — r 

-5- (6 -^^>x;i/^-;p-k°u v>-3— 

>if>-l, 2-S?75X Rtf*^ 2— (^-h&m^T, 

;HNMR (DMSO-d 6 ) 5:3. 20 (3H, s) , 7. 21 (1H, d 
d, J = 7. 8, 4. 9Hz) , 7. 3 0- 7. 9 0 (4H, m) , 7. 62 
(1H, t, J = 72. 6Hz) , 7. 94 (1H, d, J = 8. 8Hz), 
7. 97 (1H, d, J=4. 8Hz) , 8. 45 (1H, d, J = 2. 7H 
20 z ) , 8 . 7 7-8. 8 3 ( 2 H, m) , 9 . 48 (1H, s ) 
ES I -MS (m/e) : 5 2 7 [M + H] 

mmm2i7 

5- (2-y7MD^ h^v-fcf'J V>- 3 — ( Jlttis) -6- (6-* 
25 ?>7>)Vft-)\s-}ZVi?>-3->()Vtt*/) -2- ( 1 1 H— h° 

z^rikz 3 — Ok) - l H-^>X-Y5^y~;p 

- 5- (6-^^>^;P3jN-;i/-tru^>-3— 

>if>-l, 2-^75 >, &tfl-*3^]/-lH-«y~;P-3-5!7;i/# 
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X HNMR (DMSO-d 6 ) <5 : 3 . 22 <3H, s) , 4. 00 (3H, 
s) , 6. 88 (1H, d. J = 2. 2Hz) , 7. 17-7. 82 (6H, 
5 m) , 7. 9 0-7. 9 9 ( 3 H, m) , 8 . 42-8. 4 5 ( 1 H, m) 
ESI -MS (m/e) : 5 2 9 [M+H] 

H«J2 1 8 

5- (2-^7VEUS?>-3 — QM^j/) -6- (6 -**>X)V*-)l 

io. tru 3 — rjk±±vj - 2 - tf u v>- 2 — r;p- 1 h-^>x^ $ y 
\t=Jk 
(Xgl) 

4- (6-^^>x;i/3jNn;p-tfUv>-3— - 2 hn- 
5- (i-^>--fcru^>-3— f;kt=m -7x-;i/75>0^ 

15 H»J19 6 (XS3) T#6n&5-7^tD-4- (6-^>7JP* 
n;i/-eu^>- 3 --f;kt=^» - 2 -zhn-7xr^75X Rtfl- 

**~>-}ZVz?>-3-*-)],Zm^T, H»J1 96 (184) ilwimo^ 
20 (182) 

4- (6-^^>x;i/fcjv-tfus?>'-3— r;M-*5/> -2-- ho- 
4- (6-^^>x;i/^n;i/-tfu> ? >-3— r.;i^*~» -2-zhp- 

5- (l-**5/-trU5?>-3— Ol^+v') -7x~;i/75>2 1 6mg 
25 07th-hU)l/6ml«, h U jWl^U^n h U;K> . 90ml, R 
CJthUx^75>0. 9 0mlSM&ft, £j£ttteft»kSttT, 

W»*«ffi«*Lfc«, 1, 1, 1, 3, 3, 3-"\*tf>WI^-> 
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7^D7h^7^- (Sijgl : ^ D D*;i/A/^^y-;v= 3 0/1) 

(Jim 3) 

5- (2—>7AeU^>-3--f;^4-» - 6 - (6-**>;^*- 

5- (2-^r/-t!u^>-3-<;^-» -^x-^j^^^ 
^»ui9 6 ens 5) x# (xme) tmm<Dif&, zn\zmvtzx&xte 

X HNMR (CD C 1 3 ) 5:3. 2 2 (3/2 H, s) , 3. 2 3 (3/2 H, 
s) , 7. 18-7. 23 (2H, m) , 7. 40-7. 4 8 (2H, m) , 
7. 50 (1H, s) , 7. 7 6-7. 7 8 (1H, m) , 7. 91-7. 9 
5 (1H, m) , 8. 0 3 -8. 0 6 (1H, m) , 8. 2 0-8. 2 3 (1 
15 H, m) , 8. 3 7-8. 4 4 (2H, m) , 8. 5 8 - 8/ 6 7 ( 1 H, 
m) , 11. 0 4 (1H, brs) 
ESI -MS (m/e) : 48 5 [M+H] 

H»J2 19 

20 5 - (2-v7ytfU^>-3- ^;W^-» -6- (6-**>X)l±-)V 
If' J Vy- 3 -4 - 2 - bf v^>- 2 )l- I H-^>XV 3 £ 

HWI12 18 (Ig3) T?#e,n^4- (2-v77 tfU^>-3— 

-5- (6-^^>x;p^-;p-tfu> ? >-3— r;M-^» -^>if 

25 >-l, 2-^7^>, Wlf7v?>-2-*;^>^^^T^WJl 9 

X HNMR (CDC1 3 ) 6:3. 23 (3/2H, s) , 3. 24 (3/2H, 
s) , 7. 21-7. 26 (2H, m) , 7. 4 2-7. 4 8 ( 1 H, m) , 
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7. 55 (1H, d, J = l. 2Hz) , 7. 80 (1/2H, s) , 7. 8 
2 (1/2H, s) , 8. 04 (1/2H, s) , 8. 06 (1/2H, s) , 

8. 19-8. 21 (1H, m) , 8. 41 <1H. dd. J = 4. 5, 1. 

2Hz) , 8. 65 (1H, dd, J = 3. 9, 2. 3Hz), 8. 73 (1 

5 H, d, 1 = 2. 3Hz), 9. 65 ( 1 H, d, J = l. 2Hz), 10. 
9 9 (1H, b r s) 

ESI -MS (m/e) : 48 6 [M+H] 

mmm2 2 0 

10 5- (2-- f s-7 3 -4 -2- (1H-H7^)I,- 

3— QV) -6- (6 -pt^>x;i/zK-;p-if U>?>-3-^^^-» -1 
H-^>xV$*y-JU 

H»!|2 18 (IS3) T#e,n^c4- (2-y7y tfU^>-3-^f;^ 

-5- (6-^^>x;^n;i/-tru v>-3 — i 
15 >-i, 2-^7$>, R^i H -tf^y~;i,-3-*;i/^+f-T;i/xtH$ 

*HNMR (CD C 1 3 ) 5:3. 22 (3H, s) , 7. 12 ( 1 H, d, J 
= 2, 3Hz) , 7. 17-7. 25 (2H, m) , 7. 40-7. 4 8 (2 
20 H, m) , 7. 7 1-7. 7 4 (1H, m) , 7. 7 2 (1H, d, J = 2. 
3Hz), 8. 00-8. 03 (lH,m), 8. 17-8. 21 (1H, 
m) , 8. 3 8-8. 4 1 (1H, m) 
ESI -MS (m/e) :4 7 4 [M + H] 

25 mmm 221 

5- (2- y7;-7x/4y) - 2 - tf U v>- 2 6 - (6-X* 
CDgl) 
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^»!ll9 6 (XS1) (3-7MD-4-tHD^>-7x 

x;» -#;wt$>$> t e r t -y^x^x;n o. o gov^jwi 

0. 9g, Sl^m^v^7 A2 1. 6g£}jn^ Kfo®*10 0m\ZT3%f® 
COM 2) 

3 -7;p^-d-4- (6 -x^>x;p^x;u-h! Uv>- 3 

-» -7X-JV75710. 5 g0hU7;^Diii 0 OmlMH, ffiR 
# U "7 A 3 . 8 g fcJn*, RftttfcgfifcT 1 ISWjf tt^iffif 

2) fcTHMBU Mftftttftftfe. 
COS 3) 

5- (2-y7;-7x7^» - 2 - tf U 5»- 2 — f )V- 6 - ( 6 -X 
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~» -2-^hO-7i^75>l 5 0rag©N-^t!n'J^>3m 
immz, 2-t:FD*~>-^> % /xHJ;i'6 Omg, S«*'J%7 0 

5ml» SW5*--yer>HiM!tl0mg. 0kF^>--» 
0. 12ml£*n;L> KJW61»Ptt»l/fc. 

m i mmz., 7=U>RtfK'J^>-2-*^#*U-T^7 s tF (1:1)© 

m«*BEV£i/fc** ienfciia«i^^^7^ (Ki 

e s e 1 ge 1TM6 OF 2 5 4, Ar t 5 7 44 OW^ttW . 

1 HNMR (CD 3 OD) 6:1. 2 7 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz) , 6. 91 (1H, d, J = 7. 8Hz) , 
7. 19 (1H, t, J = 7. 8Hz) , 7. 43 (1H. d, J = 7. 8H 
z) , 7. 5 0- 7. 6 0 (2H, m) , 7. £0-7. 90 (3H, m) , 
7. 9 9-8. 0 4 (2H, m) , 8. 26 (1H, s) , 8. 34 (1H, 
d, 3 = 7. 8Hz) ,8.77 (1H, s) 
ESI —MS (m/e) : 49 8 [M+H] 

58M*2 2 2 

R- (2->7;-7x;^» - ?.-Hv~?>-2-^-6- (6-X* 
■$k%mi2 \ (XS3) T?#6nfc4- (2-i/7/-7x/^» -5- 

(6-x^>x^x;u-tfU^>-3-^^«>-) 2- 
^ 7$X Rtf*^ fc!75»-2->f5x-h£JBV>T, ^»J2 0 5<h 
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>HNMR (CD 3 OD) 6 : 1. 2 8 (3H, t, J = 7. 6Hz) , 3. 3 
8 (2H, q, J = 7. 6 Hz) , 6. 94 ( 1 H, d, 3 = 7. 6Hz) , 
7. 21 (1H, t, J = 7. 6.Hz) , 7. 45 (1H, dd, J = 8. 6, 
2. 7Hz) , 1. 58 (1H, td, J = 7. 6, 1. 8Hz) , 7. 66 
5 (1H, d, J = 7. 6Hz) , 7. 6 8 -7. 9 0 (2H, m) , 8 03 
(1H, d, J = 8. 6Hz) , 8. 28 (1H, d, J = 2. 7Hz> , 8. 
75 (1H, d, J = 2. OHz) , 8. 82 (1H, dd, J = 2. 0, 1. 
2Hz) , 9. 5 4 (1H, d, =1. 2Hz) 
ESI -MS (m/e) .: 4 9 9 [M+H] 

10 

H»J2 2 3 

5- (2-7MD- 7 x y^y) -2-tf'J^>-2-^;P-6- (6-x 

H»J2 2 1 COS 2) T»6tlfc5-7;^D-4- (6-X^>^;^ 
15 -;i/-tf>Jv>-3— OM"*^) -2-Zho-7x-^75X RL*2- 

7fr*u-7*;--)v%m*T, mmw2 2i dS3) t^«o^ cm 

X HNMR (CD 3 OD) 6 : 1. 1 8-1. 2 4 (3H, m) , 3. 0 -3. 
20 4 1 (2H, m) , 6. 9 7 - 7. 4 0 (5H,.m) , 7. 4 7-7. 7 7 
(3H, m) , 7. 9 6-8. 0 4 (2H, m) , 8. 3 0 ( 1 H, J = 
7. 8Hz) , 8. 39-8. 42 (1H, m) , 8. 73-8. 7 8 ; 1 H, 
m) ■ 

ESI -MS (m/e) :49 1 [M + H] 

25 

HI£0!I2 2 4 

5- (2-7MD- 7x/^y) - 2 - bf g v>- 2 — 1^1/ - 6 - (j -X 
^>x;^x;i.-tfu^>-3— fjj/£*>0 -lH-^>X-r$^l/-; 
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$mm2 2 3i?n*>nrz4- (2-7;vtn-7x;^» -5- (6-x 

*>X;i/*x;|/-£»J^>-3 — OVtti/) -^>if>-l, 2-^T5>, 
tf^v>-2— fSj-b^ffl^ H»2 0 5 i|wim(D^ 

'HNMR (CD 3 OD) 6:1. 22 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 7. 52 (1H, dd, J = 3. 1, 8. 
6Hz) , 7. 0 0-7. 8 0 (6H, m) , 8. 04 (1H, d, J = 8. 
6Hz) , 8. 42 (1H, d, J = 3. 1Hz) , 8. 72 ( 1 H, s) , 
8. 79 (1H, s), 9. 49 (1H, s) 
ESI -MS (m/e) :4 9 2 [M + H] 

mMM 2 2 5 

5- (2-7Mn-7x/^» -2- (iH-bf77-;p-3— r;p) - 

6- (6-x^>x;^-;i/-bfUv>-3— r;i/^v) -ih-^>xV 

^f!l2 2 3T#e,n^4- (2-7Mn-7i/ + y) -5 - (6-X 
*>*;V*x;i>-tf>J^>-3-- 1-;^^r^» -^>ir>-l, 2-775X 
S.rXlH-lf^y-;P-3-*Jl/^^1j-T;PxtF^fflViT, H»J2 0 2t 

iwm£©77&, znizmvtt&xfozftzti%m£z&fr&t>iiz>ctiz£V), 

X HNMR (CD 3 OD) 6:1. 22 (3H, t, J = 7. 4Hz) , 3. 3 
0-3. 4 2 (2H, m) , 6. 8 8 (1H, d, J = l. 6Hz) , 6. 9 
9-7. 04 (1H, m) , 7. 0 7 - 7. 2 0 (3H, m) , 7. 22-7. 
43 (1H, m) , 7. 49 ( 1 H, dd, J = 7. 8, 3. 1Hz), 7. 
5 6- 7. 6 8 (1H, m) , 7. 83 (1H, d, J = l. 6Hz) , 8. 
02 (1H, d, J = 7. 8Hz) , 8. 39 (1H, d, J = 3. 1Hz) 
ESI -MS (m/e) : 48 0 [M+H] 
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mmm 226 

5- (2, 3-^7J ^D-7i/^» - 2 — tf «J 2 — T Jb- fi - 

(6-x^>x;^r: ;i/-tfu>?>-3--r;^^'» -iH-^>x-f5^ 
5 H3SM2 2 1 (IS 2) T#e>nfc5-7;i/^D-4- (6-X^>x;l/7K 
3-^7^tD-7i;-Mi^t, HJSM2 2 1 (IS 3) £|W!$l©2f£, 

10 *HNMR (CD CI,) 6:1. 2 9 (3H, t, J =7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 6 9 - 6. 7 5 ( 1 H, m) , 6. 9 
1-7. 02 (2H, m) , 7. 20 (1/2H, s) , 7. 27-7. 34 

(1H, m) , 7. 3 7- 7. 4 7 (1H, m) . 7. 41 (1/2H. s) , 
7. 53 (1/2H, s) , 7. 72 (1/2H, s) , 7. 87-7. 92 
15 (1H, m) , 8. 00 (1/2 H, d, J = 8. 7 Hz) , 8. 01 (1/ 
2H, d, J = 8. 7Hz), 8. 36-8. 41 (1H, m), 8. 42 

(1H, d, J = 2. 7Hz) , 8. 6 3 -8. 6 7 ( 1 H, m) , 10. 7 
5 (1/2H, b r s) , 10. 8 0 (1/2H, b r s) 
ES.I-MS (m/e) : 5 0 9 [M+H] 

20 

mmm2 2 1 

5- (2, 3-y7Jl/ tP-7x;^i/) -2-fcf^i?>-2--fJl,-fi- 

(6 -x^>x;u^_ji /- tf'j yy- 3 -"(M*y) - 1 h-^>xV 5 £ 

25 mmm2 2 6T?a&n&4- (2, 3-^md-7i^-» -5- 

(6-x^>^;Pfc;w-if u v>-3--r;i/^v') -^>if>-i, 2- 

vT5>, m*\Z7^y-2--t>)Vi$ywL*m^T. mmmi % 7 tmuo* 
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X HNMR (CDC 1 3 ) 5:1. 29 (3H, t, J = 7. 4Hz) , 3. 3 
8 (1H, q, 3 = 7. 4Hz) , 3. 39 (1H, a, J = 7. 4Hz) , 
6- 7 2 -6. 7 8 (1H, m) , 6. 92-7. 0.5 (2H, m) , 7 . 2 
2 (1/2H, s) , 7. 33 (1/2H, dd, J 6 = 8 . 8, 2. 7Hz) , 

7. 34 (1/2H, dd, J = 8. 8, 2. 7Hz) , 7. 45 (1/2H, 
s) , 7. 53 (1/2H, s) , 7. 75 (1/2H, s) , 8. 01 (1 
/2H, d, J = 8. 8Hz) , 8. 02 (1/2H, d, J = 8. 8Hz) , 

8. 43 (1H, d, J = 2. 7Hz) , 8. 60 (1/2H, dd, J = 2. 
5, 1. 6Hz) , 8. 62 (1/2H, dd, J=2. 5, 1. 6Hz) , 
8. 69 (1/2H, d, J = 2. 5Hz) , 8. 70 (1/2H, d, J = 
2. 5Hz) , 9. 61 (1/2H, d, J = l. 6Hz) , 9. 63 (1/ 
2H, d, J = l. 6Hz) , 10. 52 (1/2 H, brs), 10. 62 

(1/2H, b r s) 

ES I -MS (m/e) : 5 10 [M+H] 
MMM2 2 8 

5- (2, 3-y7Mn- 7x;^» -2- ( 1 - *=PJU- 1 H- M=y 

3 — -6- (6-x^>x;P/)N-;i/-bru> ? >- 3--r;i-^ 

- 1H-^>XV$^A-)1/ 
*«<|2 2 6T#£ftfc4- (2, 3-y7WD-7x;+y) -5- 

(6-x^>7i;^-;i,-tfu^>-3— r;u^^) -^>-if>-i, 2- 

^T5>, m$i-*^)v-iK-\z7v~)\>-z-*)\,x>WL*m^T. m 

'HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
7 (1H, q, J = 7. 4Hz) , 3. 38 (1H, q, J = 7. 4Hz) , 
3. 97 (2H, s) , 3. 98 (1H, s) , 6. 6 5-6. 7 5 (1/3 
H, m) , 6. 8 7 (1/2H, b r s) , 6. 8 9-7. 0 1 (3H, m) , 
7. 10-7. 19 (1H, m) , 7. 2 6- 7. 3 8 (1H, m) , 7. 3 
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0 (1/2H, s) , 7. 45 (2/3H, d, J = 2. 3Hz), 7. 47 
(1/3 H, d, J = 2. 3Hz), 7. 50- 7.. 5 3 (1/6 H, m) , 
7. 6 2- 7. 6 7 (1/2H, m) , 7. 9 5-8. 0 5 (1H, m) , 8. 
39 (1/3 H, d, J = 2. 5Hz) , 8. 54 (2/3 H, d, J =2. 
5Hz) , 1 0. 0 0-1 0. 2 5 (1H, m) 
ESI -MS (m/e) : 512 [M + H] 

mmm 229 

5- (2, 4-^7J|/tn-7i;^y) -2-£Uv>-2--Ql/-6- 
(6 -X^ >7,;^-;|/- gU 3 ~^)V^=y) - 1 H-^>XV $y 

*IM2 2 1 (Ig2) T#£tlfc 5 -7)1>*U- 4- (6-X^>yUl/* 
X^-fcfU^>-3--f;M-^» -2-rhD-7i-Jl'75X &tf2, 
4-^7Mo-7x/-Mffl^ HMM2 2 1 (Ig3) tjlOlf 

! HNMR (CDC 1 3 ) 5:1. 29 (3H, t, J = 7. 4Hz) , 3. 3 
7 (1H, q, J = 7. 4Hz) , 3. 38 (1H, q, J = 7. 4Hz) , 
6. 8 1-6. 9 5 (2H, m) , 6. 9 5- 7. 0 5 (1H, m) , 7. 0 

6 (1/2H, s) , 7. 33 (1/2H, s) , 7. 32 (1/2H, dd, 
J = 8. 6, 2. 7Hz), 7. 34 (1/2H, dd, J = 8. 6, 2. 7 
Hz) , 7. 37-7. 41 (1H, m) , 7. 40 (1/2H, s) , 7. 

7 0 (1/2H, s) , 7. 8 6-7. 9 1 (1H, m) , 8. 0 0 (1/2 
H, d, J = 8. 6Hz) , 8. 01 (1/2H, d, J = 8. 6Hz) , 8. 
3 4-8. 3 9 (1H, m) , 8. 46 (1H, d, J = 2. 7Hz) , 8. 
62-8. 67 (1H, m) , 10. 67 (1/2 H, brs), 10. 76 
(1/2H, brs) 

ES I -MS (m/e) : 5 0 9 [M + H] 
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mmm2 3 0 

5- (2, 4-^7 MD-7x;^» -2-fcf^>-2— f 
(6-x^>^;^-j p-tfus?>-3— Qk^xid -1H-^>3.V 

5 H»!|2 2 9T#S>nfc4- (2, 4-i?7JPtD-7x;^-» -5- 

(6-x^>x;^-;i/-t°uv>-3— r;M-*-» -^>^>-i, 2- 

10 'HNMR (CDC 1 3 ) 5:1. 3 0 (3H, t, J = 7. 4Hz), 3. 3 
8 (1H, q, J = 7. 4Hz) , 3. 39 (1H, q, J = 7. 4Hz) , 

6. 8 2 -6. 9 5 (2H, m) , 6. 9 8-7. 0 5 (1H, m) , 7. 0 
8 (1/2H, s) , 7. 34 (1/2H, dd, J = 8. 6, 2. 7Hz) , 

7. 35 (1/2H, dd, J = 8. 6, 2. 7Hz), 7. 38 (1/2H, 
15 s) , 7. 44 (1/2H, s) , 7. 74 (1/2H, s) , 8. 02 (1 

/2H, d, J = 8. 6Hz) , 8. 03 (1/2H, d, J = 8. 6Hz) , 

8. 46 (1/2H, d, J = 2. 7Hz) , 8. 47 (1/2H, d, J = 
2. 7Hz) , 8, 58 (1/2H, dd, J = 2. 7, 1. 6Hz) , 8. 
60.C1/2H, dd, J = 2. 7, 1. 6Hz) , 8. 67 (1/2H, d, 

20 J = 2. 7Hz) , 8. 68 (1/2H, d, 1 = 2. 7Hz) , 9. 59 

(1/2H, d, J = l. 6Hz), 9. 61 (1/2H, d, J = l. 6H 

z), 10. 54 (1/2H, brs), 10. 69 (1/2H, brs) 
ESI -MS (m/e) : 510 [M+H] 

25 HJSM 2 3 1 

5- (2, 4-y7M P-7x7^» -2- (1-^^-lH-tf^ 
V-)V-3-<1)V) - 6- (6-X^>x;^n;i/-tf Ui?>-3 — jjM^ 
vO -1H-^>7T^$^/-JI/ 
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2 9T#Sttfc4- (2, 4-^7MD-7i;^» -5- 

(6-x^>x;p*^;p-t:u$?>-3— f;^^» 1, 2- 

vt^>> Rtf 1 -*3s>i/- 1 h- tf^iA-;u- 3 -tuvxymzm^T, m 

*HNMR (CDC 1 3 ) 5:1. 2 8 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 3. 98 (3H, s) , 6. 78-6. 8 
5 (1H, m), 6. 85-6. 93 (1H, m) , 6. 93-6. 98 (1 
H, m) , 6. 9 3- 6. 9 8 (1/2H, m) , 6. 99 (1H, d, J = 

10 2. 3Hz) , 7. 02 (1/2H, brs) , 7. 2 7-7. 3 4 ( 1 H, 
m), 7. 36 (1/2 H, brs), 7. 46 (1H, d, J = 2. 3H 
z) , 7. 64 (1/2H, brs) , 7. 99 (1H, d, J = 8. 6H 
z) , 8. 43 (1H, d, J = 2. 7Hz) , 10. 19 (1/2H, br 
s) , 10. 2 9 (1/2H, brs) 

15 ESI -MS (m/e) : 512 [M+H] 

2 3 2 

5- (2, 5-^tD-7x;^» — 2 — tf 'Jy>-2--fJP-6- 
(6-X^>X;P^-;i ,-tfU^>-3-^; l/ ^c / ) -ih-/Q^s^ 

20 

5-i?7MD-7x;-Mffi^T, H«J2 2 1 (IS 3) tmm<D%fa 

C n IC IP C fc^tfeX J4 C tl 6 1 « j* i ft * « 21 i: IC «fc D , 
25 £&&@#:£l<T#fc„ 

l HNMR (CD 3 OD) 5:1. 23 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 7 6 -6. 8 9 (2H, m) , 7 . 1 
5-7. 24 (1H, m), 7. 49-7. 55 (3H, m) , 7. 71 (1 
H, s) , 8. 01 (1H, td, J = 7. 4, 2. 3Hz) , 8. 04 (1 
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H, d, J = 7. 4Hz) , 8. 32 ( 1 H, d, J = 7. 4Hz) , 8. 4 
0 (1H, d. J = 2. 3Hz), 8. 77 (lH,.d, 3=4. 3Hz) 
ES I -MS (m/e) : 5 0 9 [M + H] 

IWJ 2 3 3 

5- (2. 5 -^7MD-7x7^» -2-^US?>- i-t^>K- 

2-> f;p-6 - (6-x^>7 > ;^-ji/-tfUv>-3--r;i/^'» - i 

^»J2 3 2T#e>nfc5- (2, 5-^7MD-7i;^» -2-fcf 

u v> - 2 — r;p- 6 - (6 - x^>x;i/*-;i/- tr u v> - 3 -^c'jv** 

'» -1H-^>7W5^/-JI^7. 5mgO^DP*Ml. 5mlMi:, 
m-^DDMfi?.. 5mg*jD^ R«»*4 5KICT 1 RSMtt* 

[ODS-AS-3 6 0-CC (YMCftg) IMftffi : *-7«fe h >J;P- 

*HNMR (CD 3 OD) 5:1. 23(3 H, t , • J = 7 . 4 H z ) , 3 . 3 
8 (2H, q, J = 7. 4Hz) , 6. 7 8- 6. 9 0 (2H, m) , 7. 2 
0 (1H, td, J = 9. 8, 5. 1Hz), 7, 52 (lH.'dd, J = 6. 
6, 3. 1Hz) , 7. 56 (1H, s) , 7. 62 (1H, t, J = 8. 2 
Hz) , 7. 73 (1H, t, J = 8. 2Hz) , 7. 78 ( 1 H, s) . 8. 
04 (1H, d, J = 8. 2Hz) , 8. 41 ( 1 H, d, J = 3 . 1Hz) , 
8. 51 (1H, d, J = 6. 6Hz) , 8. 64 ( 1 H, d, J = 8. 2H 
z) 

ES I -MS (m/e) : 5 2 5 [M + H] 



MM 2 3 4 
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5- (2, 5-y7JI/ta-7x;^y) - 2 - fcf y =jy- 2 --f Jl/- 6 - 

(6-x^ >x;i/^-ji/-tfue;>-3--r;{/^^) - ih-^>xVs v 

^»J2 3 2T#^tlfe4- (2, 5-y7WD-7x;+y) -5- 

(6-x^>x;p^-;i,-tfUv>-3— r;i/^-» -^>i?>-i, 2- 

l HNMR (CD3OD) 6:1. 24 (3H, t, J = 6. 9Hz) , 3. 3 
8 (2H, q, J = 6. 9Hz) , 6. 77-6. 91 (2H, m) , 7. 1 
7-7. 24 (1H, m) . 7. 51 (1H, s) , 7. 52 ( 1 H, dd, 
J = 7. 4, 4. 3Hz) , 7. 74 (1H, s) , 8. 04 (1H, d, J 
= 7. 4Hz) , 8. 41 (1H, d, J = 2. 3Hz) , 8. 74 (1H, 
d, J = 4. 3Hz) , 8. 80 (1H, dd, J = 2. 3, 1. 8Hz), 
9. 5 1 (1H, d, J = l. 8Hz) 
ESI -MS (m/e) ; 510 [M+H] 

H»J2 3 5 

5- (2, 6-y7Ma-7x;^y) — 2 — bf U > ? >— 2 — f Jp— 6 — 

( 6 -xg jpft- jp- gij £>- 3 — f;k<M^» - l h-^>x-T $ ^ 
V-)V 

*»!|2 2 1 (Xg2) T#^nfc5-7;^P-4- (6-X^>X^ 
x;U-tfU^>-3-^:*^» -2-"hn-7x^7$y, 02, 

X HNMR (CD C 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz) , 3. 3 
8 (1H, q , J = 7. 4Hz) , 3. 39 (1H, q, J = 7. 4Hz) , 
6. 68-6. 75 (1/2H, m) , 6. 90-7. 00 (2H, m) , 7. 
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12-7. 26 (1H, m) , 7. 2 7 - 7. 5 3 (3H, m) , 7. 68- 
7. 72 (1/2H, m) , 7. 8 4- 7. 9 2 (1H, m) , 7. 98-8. 

04 (1H, m) , 8. 31-8. 39 (1H, m) , 8. 41 (1/2 H, 
d, J = 2. 3Hz) , 8. 56 (1/2H, d, J-2. 3Hz) , 8. 5 
7-8. 63 (1H, m) , 1 0. 5 9- 1 0. 8 8 (1H, m) 

ES I -MS (m/e) : 5 0 9 [M + H] 

. mmM2 3 6 

5- (2, 6-^7MD-7x;^y) - 2 - tf ^^>- 2 6 - 
(6-x^>^;|/^-;p-fcfUv>-3— ffr*-*-» -iH-^>X-f5y 

^Jfi«2 3 5T?#6n&4- (2, 6->?7MD-7x;^» -5- 

(6-x^>x;u^-ji,-tfUv>-3— f;u^v) -^>if>-i, 2- 

X HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz) , 3. 3 
8 (1/2H, q, J = 7. 4Hz) , 3. 3 9 ( 1 H, q, J = 7. 4H 
z) , 3. 40 (1/2H, q, J = 7. 4Hz) , 6. 7 3-6. 7 8 (1 
/2H, m) , 6. 9 3-7. 0 4 (2H, m) , 6. 9 3-7. 0 4 (1/ 
2H, m) , 7. 14-7. 20 (1/2H, m) , 7. 22 (1/4H, 
s) , 7. 31-7. 42 (1H, m) , 7. 44 (1/4H, s) , 7. 4 

5 (1/4H, s) , 7. 53 (1/4H, s) , 7. 74 (1/4H, s) , 
7. 75 (1/4H, s) , 8. 0 0 -8. 0 5 (1H, m) , 8. 43 (1 
/2H, d, J = 2. 7 Hz-) , 8. 56 (1/4H, dd, J = 2. 5, 1. 
6Hz) , 8. 57 (1/2H, d, J = 2. 7Hz) , 8. 59 (1/4H, 
dd, J = 2. 5, 1. 6Hz) , 8. 60 (1/4H, dd, J = 2. 5, 
1. 6Hz) , 8. 61 (1/4H, dd, J = 2. 5, 1. 6Hz) , 8. 
66 (1/4H, d, J = 2. 5Hz), 8. 67 (1/4H, d, J = 2. 
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5Hz) , 8. 68 (1/4H, d, J = 2. 5Hz) , 8. 69 (1/4H, 
d, J = 2. 5Hz) , 9. 56 (1/4H, d, J = l. 6Hz), 9. 6 
0 (1/4H, d, J = l. 6Hz) , 9. 61 (1/4H, d, J = l. 6 
Hz) , 9. 63 (1/4H, d, J = l. 6Hz) , 10. 36 (1/4H, 
5 brs), 10. 48 (1/4H, brs), 10, 51 (1/4H, br 
s) , 10. 5 7 (1/4H, brs) 
ESI -MS (m/e) : 510 [M+H] 

*»!|2 3 7 

10 5- (2, 6-^7;i/tD-7x/^y) -2- (l-^^-lH-bf7 

x /-;p-3 — Qk) -6- (6 -x^>x;^^;i/-{f j> ? >-3— [M^ 
>0 -iH-^>xV$^V-;i/ 

H»J2 3 5T#6tlfc4- (2, 6-^tD-7x^y) -5- 

(6-x^>x;p*=;w-tru5?>-3— r;M-*>0 -^>if>-i, 2- 

15 i?75>, S.^l~^5 1 ;i/-lH-tr7 % /-;i'-3-^;i/^>^fflViT, m 

»j2 0 3 cnicipi;fc^»xtt2:n6i#jsfet*fi*-&t>-B- 

*HNMR (CDC 1 3 ) 6 : 1. 2 9 (3H, t,J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 3. 96 (3H, s) , 6. 87 (1/2 

20 H, brs), 6. 93-7. 00 ( 3 H, m) , 7. 10-7. 17 (1H, 
m) , 7. 18 (1/2H, s) , 7. 3 0 (1/2H, s) , 7. 3 2-7. 
40 (1H, m) , 7. 34 ( 1 H, d, J = 2. 5Hz) , 7. 63 (1/ 
2H, brs), 7. 9 8-8. 0 3 (1H, m) , 8. 54 (1H, d, J 
= 2. 7Hz), 10. 18 (1/2 H, brs), 10. 35 (1/2H. 

25 brs) 

ES I -MS (m/e) : 5 1 2 [M + H] 

mMM2 3 8 
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5- (2-F'j7Mn^h^>-7x;^) - 2 -M^Vy- 2 -4 )V- 

6- (6-jL$yz)V*-)\ / -)dVz?y-3-'()i'Jr*y) -ih-^>xV 

mmm2 2i (ig2) m^nrc5-y)v^n-4- (6-x^>x;i,* 

hU7;^D^ b^>-7xy-;w£fflv>T, 9 6 erg 4) , (1 

X HNMR (CDC 1 3 ) 6:1. 27 (3H, t, J = 7. 4Hz) , 3. 3 
10 6 and 3. 37 (total 2 H, each q, J = 7. 4Hz) , 
6. 95-7. 00 (lH.m), 7. 12-7. 46 (5H, m) , 7. 5 

0 and 7. 76 (total 1H, each s), 7. 98 an 
d 8. 00 (total 1H, each d, J = 8. 8Hz), 8. 4 

1 (1H, d, J = 2. 7Hz) , 8. 5 9-8. 6 2 (1H, m) , 8. 6 
15 8 (1H, d, J = 2. 4Hz), 9. 61 and 9. 63 (total 

1H, each d, J = l. 6Hz) 
ES I -MS (m/e) : 5 5 8 [M + H] 

mMM2 3 9 

20 5- (2-7;i/^-afafU^>-3— QVtti/) -6- ( 6 -X;? >7Jl/frX 

;t/bf u yy- 3 —ov**y) - 2 - 2 1 h-^>xV $ 

M0!|2 2 1 (X@2) T#Ctlfc5-7;^P-4- (6-X>>7JMn 
x;P-tTU^>-3— r;P^5» -2--hD-7x^7$X m$2- 
25 7;i/^n-tfU^>-3-^— ;i/^ffi^T> ^»J2 2 1 (X@3) 

! HNMR (CDC 1 3 ) 6:1. 29 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz), 7. 11-7. 16 ( 1 H, m) , 7. 2 
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4 (1/2H, s), 7. 26-7. 35 (2H. m) , 7. 41-7. 45 
(1H, m) ,7.43 (1/2H, s) , 7. 5 5 (1/2H, s) , 7. 
72 (1/2H, s) , 7. 8 8- 7. 9 4 (2H, m) , 7. 99-8. 0 
3 (1H, m) , 8. 38-8. 41 (2H, m), 8. 65-8. 67 (1 
H, m) , 10. 9 4 (1/2H, brs), 10. .9 8 (1/2H, b r 
s) 

ESI -MS (m/e) : 4 9 2 [M+H] 
H»J2 4 0 

5- (2-7;V^PtfU^>-3— fM^) -6- (6-X^>x;UtK- 
JHfU - 3 ->T - 2 - fcf5S?>- 2 fr- ih-^ 5? 

H«J2 3 9Tf#&nfc4- (2-7;^DtfU^>-3— -Ol^vO - 
5- (6-x^>^;pjj>-;W r t!U5?>-3— f^^v) -^>if>-i, 

X HNMR (CD C 1 3 ) 5:1. 3 0 (3H, t , . J = 7. 4Hz), 3. 3 
8 (1H, q, J = 7. 4Hz) , 3. 39 ( 1 H, q, 1 = 7. 4Hz) , 
7. 13-7. 24 (1H, m) , 7. 24 (1/2H, s) , 7. 26-7. 
39 (2H, m) , 7. 47 (1/2H, s) , 7. 56 (1/2H, s) , 
7. 77 (1/2H, s) , 7. 9 5 - 8. 0 5 (2H, m) , 8. 40 (1 
H, d, 1 = 2. 3Hz) , 7. 62 (1/2H, dd, J = 2.~4, 1. 6 
Hz) , 8. 63 (1/2 H, dd, 1 = 2. 4, 1. 6Hz), 8. 70 
(1/2H, d, 1 = 2. 4Hz), 8. 71 (1/2H, d, J = 2. 4H 
z) , 9. 62 (1/2H, d, J = l. 6Hz) , 9. 63 (1/2H, d, 
J = l. 6Hz) , 10. 45 (1/2 H, brs), 10. 51 (1/2H, 
brs) 

ESI -MS (m/e) : 49 3 [M+H] 
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mmw2 4 i 

5- (2-7)V*u\*V&> - 3 -<f -2- (lH-kf^/-^- 

3- f;p) -6- (6-x^>x;p^-;u-bfU>?>-3— IM^id zJ 

^»j2 3 97?#e>nfe4- (2-7;p^ptru^>-3— iju***,) - 
5- (6-x^>x;^n;i.-tfij^>-3— -^>if>-i, 

^NMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz) , 7. 07 ( 1 H, d, J = 2. 7Hz) , 

7. 08-7. 13 (1H, m) , 7. 20 (1/2 H, brs), 7. 2 

4- 7. 30 (2H, m) , 7. 34 (1/2H, brs) , 7. 52 (1/ 
2H, brs), 7. 65 (1/2H, brs), 7. 71 (1H, d, J = 
2. 7H,z) , 7. 8 8 - 7. 9 2 (1H, m) , 7. 99 ( 1 H, d, J = 

8. 6Hz), 8. 33 (1H. d, J = 2. 7Hz) 
ESI -MS (m/e) :48 1 [M+H] 

HMJ2 4 2 

5- (2-^PPfcfU^>-3 -^;|,^£/) -6- (6-X»>>UHk-H, 
HU 3 zljM^vO — 2 — tf U >?> — 2 — f jl/— 1 H-^>^SV 

§H»J2 2 1 (IS 2) T?#6n&5-7WD-4- <6-X*>;UI/* 
x;U-tf'J v>-3— f;U^i» -2-zhD-7i"^75X W2- 
^nn-tfij^>-3-^Mffl^ «0!l2 2l (183) 
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X HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz), 7. 14-7. 2 0 (2H. m) , 7. 2 

8 (1/2H, s), 7. 20-7. 31 (1H, m), 7. 4 0-7. 46 
(1H. m) , 7. 4 6 (1/2H, s) , 7. 6 0 (1/2 H. s) , 7. 

76 (1/2H, s) , 7. 8 8-7. 9 3 ( 1 H, m) , 8. 00 (1/2 
H, d, J = 8. 6Hz) , 8. 01 (1/2H, d, J = 8. 6Hz) , 8. 
11-8. 16 (lH.m), 8. 31-8. 35 (1H, m) , 8. 38- 
8. 42 (1H, m), 8. 64-8. 68 (1H, m) , 10. 82-10. 

9 5 ( 1 H, m) 

ES I -MS (m/e) : 5 0 8 [M+H] 

mmm 243 

5- (2-^ppbfus?>-3 — fjM^) - 6 - (6-x^>x;^-;u 
tf u 2>z 3 zrQka^O - 2 - if 2 zrL2kz 1 H-^>x-r $y 

I«l»!l2 4 2Tf#£tlfc4- (2 -^DD t!U v>- 3 — OVttis) - 
5- (6 -X^>7Mzj|/-kfiJy> - 3 — Olttis) -^>if>-l , 

2->?T5>, R&\Z7i?>- 2-tiM>m^m^x, mmmi9 7 tmm 

l HNMR (CD CI 3 ) 6:1. 29 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz) , 7. 18-7. 24 (2H, m) , 7. 3 
0 (1/2H, s) , 7. 31 (1/2H, dd, J = 8. 6, 2. 7Hz) , 

7. 32 (1/2H, dd, J = 8. 6, 2. 7Hz), 7. 51 (1/2H, 
s) , 7. 61 (1/2H, s) , 7. 81 (1/2H, s) , 8. 02 (1 
/2H, d, J = 8. 6Hz) , 8. 04 (1/2H, d, J = 8. 6Hz) , 

8. 15-8. 20 (1H, m), 8. 35 (1/2 H, d, J = 2. 7H 
z) , 8. 36 (1/2H, d, J = 2. 7Hz) , 8. 63 (1/2H, d 
d, J = 2. 3, 1. 6Hz) , 8. 64 (1/2H, dd, J = 2. 3, 1. 
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6Hz) , 8. 72 (1/2H, d, J = 2. 3Hz) , 8. 73 (1/2H, 
d, J = 2. 3Hz) , 9. 64 (1/2H, d, J = l. 6Hz) , 9. 6 
5 (1/2H, d, J = l. 6Hz) , 10. 60 (1/2H, brs) , 1 
0.6 8 (1/2H, brs) 
ES I -MS (m/e) : 5 0 9 [M+H] 

2 4 4 

5- (2-^PPtfU^>-3-^JP^S/) -2- 

y 3 —r;p) - 6- ( 6 - x^ ij 3 - M 

£>0 - 1H-^>XV$^V-Jl/ 
M1&M2 4 2Tf#6>nfc4 - (2 -0 Pntf U>?>- 3 -- - 

5- (6 -x^>7>;^-;p-tfu ^>-3-> r;u^-» 1, 
2 -e^T$ >, Rtf i 1 h— tf ^y— 3 -*;p#>»MVix, 
n«j2 o 3 tra*©^rfls, -n^cfe^xn^ne>t^a:^m^t> 

'HNMR (CDC 1 8 ) 6:1. 29 (3H, t, J = 7. 4Hz) , 3. 3 
7 (2H, q, J = 7. 4Hz) , 4. 01 (3H, s) , 7. 01 ( 1 H, 
d, J = 2. 3Hz), 7. 12-7. 17 (2H, m) , 7. 26 (1H, 
dd ? J = 8. 8, 2. 7Hz), 7. 39 (1/2 H, brs), 7. 48 
(1/2 H, brs), 7. 49 (1H, d, J = 2. 3 Hz), 7. 58 
(1/2 H, brs), 7. 69 (1/2 H, brs), 7. 99 (1H, d, 
J = 8. 8Hz), 8. 10-8. 15 ( 1 H, m) , 8. 3 1 (1H, d, 
J = 2.7Hz),10.28(lH, brs) 
ES I -MS (m/e) : 5 1 1 [M+H] 

H»J2 4 5 

5- (2->7yH'J^>-3-<M^-» -6- (6-X*>7JUfrn;i/ 
fc°U 3 jkj^vO - 2 - bTU S?>- 2 1 H-tyX* 5 y 



WO 2005/063738 



PCT/JP2004/019843 



H»l2 2 1 (I@ 2) T#eti^5-7;i/^n-4- (6-x^>7ju* 
^y-tfUy>-3-t-Mffl^ §H«J 2 1 8 tmWi(Dj}^ ZMz 

5 mwthxmc. 

X HNMR (CDC 1 3 ) 6:1. 3 0 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, q, J = 7. 4Hz) , 7. 12-7. 26 (3H, m) , 7. 3 
•8-7. 45 (2H, m) , 7. 45 (1/2H, s) , 7. 46 (1/2H, 
s), 7. 75 (1H, s), 7. 89-7. 9 4 ( 1 H, m) , 7. 99- 
10 8. 0 5 (1H, m) , 8. 2 2-8. 2 6 (1H, m) , 8. 39-8. 4 
3 ( 1 H, m) , 8. 67-8. 70 ( 1 H, m) , 10. 88 (1H, br 
s) 

ESI -MS (m/e) : 49 9 [M + H] 
15 H»J2 4 6 

5- (2-^7ytf»JS?>-3— - Ok±±il) -6- (6-X^>7Jl^ft-Jl/ 
if U 3 z rQja±>0 - 2 - ez2>= 2 -zdJkz 1 H-^>X-f 5^ 



^W2 4 57f#6n&4- (2 -->7V tf U v>- 3 - 
20 5 - (6-X^>x;i/7jN-;W-t: 0 'J> ? >-3--l';^^-» l, 

'HNMR (CDC 1 3 ) 5:1. 3 5 (3/2H, t, J = 7. 4Hz), 1. 
25 3 7 (3/2H, t, J = 7. 4Hz) , 3. 38 (1H, q, J = 7. 4H 
z) , 3. 39 (1H, q, J = 7. 4 Hz), 7. 19-7. 26 (2H. 
m) , 7. 4 2-7. 4 7 (1H, m) , 7. 53 (1/2H, s) , 7. 5 
4 (1/2H, s) , 7. 80 (1/2H, s) , 7. 81 (1/2H, s) , 
8. 04 (1/2H, d, J = 8. 6Hz), 8. 05 (1/2H, d, J = 
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8. 6Hz), 8. 22-8. 25 (1H, m), 8. 40-8. 4 3 (1H, 
m) , 8. 64-8. 66 (1H, m) , 8. 7 3 (1H, d, J = 2. 5H 

z) , 9. 65 (1H, d, J = l. 5Hz), 10. 87 (1/2H, br 
s), 10. 90 (1/2 H, brs) 
5 ESI -MS (m/e) : 5 0 0 [M-H] 

mmm 247 

5- (2-^7;^P^h^>-tf»J^>-3-<;^^» -6- (6- X 

10 H-^>x-r$^/-;i/ 

^#12 2 1 (Ig2) T#e>tlfc5-7;U^D-4- ( 6 -X^ >7Jl/* 

~;u-tfU^>-3-<;v^v) -2-- ho-7x-;P7^>, ^2- 

S?7^D^h*5/-tfU3?>-3-*-^ftffi^T, H»J2 2 1 (Ig 

15 ££0, ^fclHSJ&fcfi0#£LT$fc. 

'HNMR (DMSO-d 6 ) 6:1. 10 (3H, t, J = 7. 4Hz), 3. 

36 (2H, q, J = 7. 4Hz) , 7. 18-7. 25 (1H, m) , 7. 

31-7. 87 ( 6 H, m) , 7. 94-8. 0 7 ( 3 H, m) , 8. 3 2- 

8. 3 6 (1H, m) , 8. 4 6-8. 4 9 (1H, m) , 8. 7 7 (1H, 
20 s) 

ESI -MS (m/e) : 5 4 0 [M+H] 
$%0J2 4 8 

5- (2-^7;^D^h^v-tfiJ^>-3— Qk^vO -6- (6-X 

25 ^ >Z2kfe!kz g U s?>- 3 z^LMxid - 2 - bf ^^>- 2 l 

^8fi#l2 4 7t#^nfc4- (2-y7Wo^ h^y- tf U 3 — f 

)Vt*rls) -5- (6 -x^>^;^x;p-tfu^>- 3 --01^4^) 
>•£>-!, 2-y75>; Rtf*^ V>- 2 — f $f- h £JB^T, 
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X HNMR (CDC 1 g) 6:1. 3 0 (3H, t, J = 7. 4Hz), 3. 3 
7 (2H, Q, J = 7. 4Hz) , 7. 07-7. 11 ( 1 H, m) , 7 . 1 
5 7 and 7. 76 (total 1 H, each s), 7. 29-7. 
34 (2H, m), 7. 37 (1H, t, J = 7 2. 8Hz), 7. 46 (1 
H, s), 7. 96-8. 03 ( 2 H, m) , 8. 43 (1H, s), 8. 6 
0 and 8. 62 (total 1 H, each s) , 8. 69 (1H, 
s) , 9. 60 and 9. 63 (total 1H, each d, J = 
10 1. 5 Hz) 

ESI -MS (m/e) : 541 [M+H] 

mmm 249 

5- {2-V7)V^ru^ b^ris-V U^>-3— QM^vO -6- (6-X 
15 #>X))/i$s-)l-¥W>-3-' Qk^vO -2- (l-^^-lH-h° 

3 - - r;i/) - 1 h-^>x-t $^v-jp 

-5- (6 -x^>x;w*x;i/-t:U> ? >- 3— r;i/^^» 

>if>-l, 2->>7S>, Wl-^^Iz-lH-tf^^-^-S-*;^ 
20 >m^fflViT, HJS0)|2 0 3 tlwl^©^ dtltC2pDfe^X«^ne><i:^ 

'HNMR (DMSO-d 6 ) 6:1. 10 (3H, t, J = 7. 4Hz) , 3. 
36 (2H, q, J = 7. 4Hz) , 4. 00 (3H, s) , 6. "88 (1H. 
d. J = 2. 3Hz) , 7. 19 (1H, brs) , 7. 2 6-7. 7 5 (4 
25 H,m), 7. 63 (1H, t, J = 72. 4Hz) , 7. 90-7. 99 
(3H, m) , 8. 45 (1H, d, J = 2. 7Hz) 
ESI -MS (m/e) : 543 [M+H] 



MM.2 5 0 
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6 -^>v;kt^>- 5 - (2-7Ma7x/ty) - 2 -Mz>¥y- 2 - 

JV- 1 H - ^ >X<i $ W~ ;i/ 

(Ml) 

4-^>i?;i/^>'-3-7;i/^-o^hD^>-fe?>4. 9 4goD^^ 

60ml^{c, t Y?i?>-7\mm2. 9 lml RZ$mm7%-~ytr JVM 

cm 2) 

N- (4-^>i?M+>'-3-7jl/tn7xZJl/) tf^^>*;|,^^5 

4-^>^t^>-3-7Mn7zU>4. 1 3g©tfU^>60ml 
lf^> ? >-2-*;i/^>^2. 5 9g^l- (3-^^^;PT5y 

(X@3) 

N- (4-^>^M*y-5-7MD-2-ZhD7i-JW tf^> 5 > 

N- (4-^>yJ^'>-3-7JWD7x-JW tf ^ 
H5. 80g^DD^A40ml»Il; > *#T, HJ7;ktD@t^4 

(if§4) 

N- (4-s<>P)V**z/-5- (2-7MD7xy+y) -2-~hn 
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N- (4 ~^>^M+^- 5 - 7Jl/tD - 2 - " h □ 7i-;W \±7i?> 

Mm$H2. 14g©^^M7$Fl6mliil:, 2-771/ 

^-n^xy-Jl/O. 5 4mlRr;»U7A2. 5 3 g &Jn* v 9 

Clg5) 

5-^>v;^^v-6- (2-7Mn7x/^» -2-tf5>>>- 
2 — f /w- 1 H-^>X< 5 ^/-;i/<DMii 
N- (4-^>>?;i/^'>-5- (2-7MD7x/^» - 2 hD 
10 7xrj|/) tf^^>*;^^^ Hi. 5 2 g©^^;Ns;VA7^ HI 6m 
l«^tc, i&ftXX (II) =l*fPtl3. 7 2gm, S^^8 0St 

15 Sift^^tfiiftttlffc. 

X HNMR (DMSO-d 6 ) (5:5.15 and 5. 17 (total 
2H, each s ) , 6. 78-6. 93 (1H, m) , 7. 06-7. 4 
0 (9H, m> , 7, 5 4 and 7. 57 (total 1H, each 
s ) , 8 . 7 3 a n d 8. 74 (total 1 H, each s),8. 

20 7 6-8. 7 9 (1H, m) . 9. 4 3 and 9. 44 (total 1 
H, each d, J = l. 6Hz) 
ESI -MS (m/e) : 413 [M+H] 

mmm 251 

25 5- (2 - 7MD-7x74y) - 2 - 2 — f 6 - (2-~> 

77 - fcf I) $^>- 5 — T - 1 H-^>7.V $ 

(Xgl) 

5- (2-7MD7x/^y) - 6 - h H D^->- 2 - H^>?>- 2 -4 
)V- lH-^>7.V$^/-;i/g>^ 
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&MM2 5 0T#e»tlfe5-^>v;i/^^-6- (2-7MD7 x ; + 

7-;H 0mlS^fh7hFa77>10ml||il; > 2 0 %7jc@^5 
>»}A-^lt®!&5 0 Omg^p^., S^^TK^fflmT^MfCT 1 I^WJt 

COS 2) 

5- (2-7MD-7x/^» ~2-bf^>?>-2--r;P-6- (2- 
'>77-tf'J$^>-5-^f 2M^) - 1 H - ^ >7r-Y $ ^J-fromiB 

xni-vn<E>ntc5- (2-7MD7i;^» -6-t:Kp:^>-2- 
fcf^v>- 2 — T^- 1 H-^>Xi- 5^V-;U7. OmgON-^^IfD 
>J>V>0. 5mlMI;, 5-^ > P ; e-2-~>7y-trU$> ? >7. Omg, 
B$iH^>£Al 5mg£;&g;Lfc^ £/«£9 O^CTl 5^f»lt £ 
j^ffi+JE^^nTh^^^^- [ODS-AS-3 6 0-CC 
(YMClti) llffi : TK-T-feh" h'J^-O. l%hU7;i/^n«] 

'HNMR (CD 3 OD) 5:7. 01 — 7. 58(5 H, m), 7. 64—7. 
82 (1H, m) , 8. 52 (2H, s) , 8. 67 ( 1 H, s) , 8. 74 
(1H, s) , 9. 44 (1H, s) 
ESI -MS (m/e) :42 6 [M+H] 

mmm 252 

5- (2-7MP-7x;^» -2-bf^v?>-2— f;|/-6- (6--> 
i»J2 5 1 COSi)T#£tifc5- C2-:7;M-n:7ac/:^» -6-k 
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D ; E-2-y7;ifiJy>»T, H»d 2 5 1 (I@2) tmM<Djj^ Z 

X HNMR (CD 3 OD) 5:7. 01 — 7. 30 ( 5 H, m) , 7. 42 (1 
5 H, dd, J = 8. 6, 3. 1Hz) , 7. 5 5 -7. 7 7 (1H, m) , 7. 
81 (1H, d, J = 8. 6Hz), 8. 39 (1H, d, J = 3. 1Hz), 
8. 71 (1H, s) , 8. 77 (1H, s) , 9. 47 (1H, s) 
ESI -MS (m/e) :42 5 [M+H] 

10 mmm 253 

5- (2-7MD- 7xy^) -2-bf95?>-2— f;P-6- (6~h 
U 7;^0^^-fcf U 3 —ifrttis) - 1 H-^>X4$y/-)l 

^»J2 5 1 (Iil) Tf#e,nfc5- (2-7MD7i/^» -6- 
fcFn*5/-2-tr9S*>-2 — ()V-1H-1>X4 S*V-;P2 lmg© 
15 N-^tfDUyy>lml«II, 5-^Dt-2-hiJ7J|/tD^f 
;p-eu^>16mg, R»t5/!7A5 0mg, R^tftM (I I) 1 Omg 

«*iS»ffl*t»JE»Tflc^PTh^>^- [ODS-AS- 3 6 0-CC (YMC 
ftS!) Ilffl : TK-Tirh-hU^- 0. 1 % h U 7;VtPiSI] {CTffML 

20 &. '&*>nrc7 72^a>*Bwt* : ?MzT%i%iL> mmmwmzT$c&'&* 

*HNMR (CD 3 OD) (5 : 6. 7 0-7. 8 4 (6H, m) , 7". 4 9 (1 
H, dd, J = 8. 8Hz, 2. 8Hz) , 7. 78 (1H, d, J = 8. 8 
25 Hz) , 8. 39 (1H, d, J = 2. 8Hz) , 8. 73 (1H, s) , 8. 
80 (1H, s) , 9. 49 (1H, s) 
ESI -MS (m/e) :46 8 [M+H] 



MM 2 5 4 



WO 2005/063738 



289 



PCT/JP2004/019843 



5- (2, 6 -2?y )V*U-7^J*i,) -4-7;kfrn-2-fcf7>?>- 
2 -*f Jl- 6 - (6-^^>7i;i/^njl,-tfUv>-3— ±JWj£±) -1 

5 2, 3-^7;^D-l- (6-^^>x;^-;i/-tru^>-3— 01/* 

- 4 -XhP-^>tf 
2, 3, 4- h'J7;i/^n-- hn^>f>l 3 5mg©N-*3MHfoy 
^>3mliil:, 6-^^>7.;Wfc;|/-fcfU^>-3-^--;i/l 1 2m 

^D7h^7^ mmmm: ^>/iii^=i/D fc-cfitsiu 

(Ig2) 

15 N- (2, Z-i?7)V*U-4- (6-*9>Z)\,t:-)V-\£ ij^>- 3 _ 

2, 3-^^;^n- i - (6 -^^>x;V3jN-;i/-t!Ui;>- 3 — r;w* 
-4--hn-^>2 2mg©^^;^3ml», 
>-*?d4&0. 2mlRZfimU7*-=LyWimi&0. 0 1 g^Jn^, sjss 

t!^> f >-2-^;i/^>^i 2mgMi - (3-^W5/yat: 
/» - 3-X^*;P*^5H--«Wft2 5mgftjDit, gfttt&s&ic 

IM©h'J7MDS|2ml«, 2§M?$itO. Iml^TJBx., 
«S4 5*ICT-»«Jt^bfc. »»*«E«*bm »6tl&3BiaE€»flfc 
fflj*B*DVh^7>r- (KieselgelTM60F254> Art5 
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7 44 {*)V9#m , 2UU*)l&/M7 ; -)l=2 0/1) CTtlt, 
(IS 3) 

5- (2, 6-y7MP-7x;^» - 4 -?)V*U- 2 - fcf^^>- 

5 2--r;i/-6- (6-^^>x;^-;u-if u^>-3--r;^+-» -1 

N- (2, 3 ->>:7jW-o-4- (6-^^>x;^-;i/-tfu> J >-3- 
-f;M-*~» - 6 hp-7x~;l/) tf^^>^;i/^-y-5 K8. 6mg© 
N-^^tfnUvy >0. 5mli^MJC, 2, §-~J7)V*W7x. 

10 mg&^M#U£A8mg£;!jn;^ ^M90Itl 5#F*M$bfc&, 
MUX (I I) -7fc*n^7 5mg^JP^, Kmm^9 0glIT-TO#l 
feo £Sfcp- hJH>XW>t3mg$j)IIi, BtJ«£9 0gn?2ragt 
#bfc„ tt^SrJiSUb^ M^ffi^JE&ft^D Vbtfyy^- COD 
S-AS-360-CC (YMCtti) : *- 7± h- b V )\>- 0 . 

15 l%hU7MDit] CTiiLfc, #&n£7^>-3>0^J&£Mx 

J HNMR (CD 3 OD) 5:3. 22 (3H, s) , 6. 9 3-6. 9 9 (2 
H, m) , 7. 01-7. 10 (1H, m), 7. 30-7. 45 (1H, 
20 m) , 7. 47-7. 51 (1H, m) , 8. 02 (1H, d, J = 8. 6H 
z) , 8. 37 (1H, d, J = 2. 3Hz) , 8. 75 (1H, d, J = 2. 
3Hz) , 8. 80 (1H, s) , 9. 56 ( 1 H, s) 
ESI-MS (m/e) : 5 1 4 [M+H] 

25 HWJ2 5 5 

5- (2, 6-y7JVtD-7x7^y) - 7 - 7jj/^P - 2 - tf U 

2 — 6 — (6 -x^>^;i/7js-;p-bfU^>-3 --01**1/) -1 
(igi) 
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2, 3-y7MD-l- (2, 6-^7WD-7x;^» -4-Xh 

2, 3, 4- HJ7;l/:frO-nhn^>t?>5 0 OmgON-^WUfDU 
^>13ml»«fc, 2, 6-S?7JPtD-7x;-Ji/4 7 0mg, Rtff 
5 Y^U-frTy^-V^usi Hi. 5 g£Jnj?L KJ«£1 3 oii:T-H 

. i) \zxmmv, mmit^mtco 

10 (IS 2) 

5- (2, 6-> , 7^P-7i;^» -7-7MD-2-lf'Jy>- 

2 - -r;i/- 6 - (6 -x*>x;i^x;v-fcru>>>- 3 --r;i^*^) -i 

2, 3-^7Mn-l- (2, 6-^7MD-7i;+y) -4-Xh 

3- *-J^«^UT, ^WJ2 5 4 (IS 2) , (IS3) £H#02Fi& 

untipcfc^xtt en e»t«^ts»*^t»-&-5ci K:«k o» sister 

'HNMR (CD 3 OD) <5 : 1 . 25 (3H, t, J = 7. 4Hz) , 3. 4 
20 1 (2H, q, J = 7. 4Hz) , 6. 91-6. 96 ( 1 H, m) , 7. 1 
4 (2H, t, J = 8. 4Hz) , 7. 2 7-7. 3 4 ( 1 H, m) , 7. 4 
8-7. 54 (1H, m) , 7. 63 (1H, dd, J = 8. 8, 2. 7H 
z) , 7. 9.9 (1H, t, J = 7. 6Hz) , 8. 10 (lH,"d, J = 8. 
8Hz), 8. 3 1-8. 3 7 (1H, m) , 8. 5 9 (1H, d, J = 2. 
25 7Hz) , 8. 7 0-8. 7 6 (1H, m) 
ESI -MS (m/e) : 5 2 7 [M + H] 



mm 2 5 6 
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5- (fcfU v>-2— iM^) -2-h°Dv>-2— 1^-6- (4-* 

X HNMR (CD 3 OD) <5 : 3 . 09 (3H, s), 6. 81 (1H, d, J 
= 8. 2Hz) , 7. 02 (2H, d, J = 8. 6Hz) , 7. 02-7. 0 
7 (1H, m) , 7. 49-7. 54 (1H, m) , 7. 55 (1H, s), 
7. 63 (1H, s), 7. 71-7. 77 (1H, m) , 7. 83 (2H, 
d, J = 8. 6Hz) , 7. 98-8. 03 (2H,m), 8. 31 (1H, 
d, J = 7. 6Hz) , 8. 76 (1H, d, J = 4. 3Hz) 
ESI -MS (m/e) : 45 9 [M + H] 

mm^2 5 7 

5- (2-iS7)\,*U*b*zs-WzS>-3 — Qk^v) -6- (4-* 
^>^^l/-7x;^'» -2-fcfU v>-2— 1H-^>XV$ 

MMM1 4T#6tl^:5->';i/^-D-4- (4-^^>^^-7i; 
^ri/) -2--hP-7x-;V7$X S:tX2-^7;^D^ h^pv-eU^ 
>-3-*- ;i^ffl^T> ^»Jl4i^07j^ ^n«Cfc7j^Xtt^ 

'HNMR (CD 3 OD) 6:3. 10 (3H, s), 7. 0 5 (2H, d, J 
= 8. 4Hz), 7. 13-7. 20 ( 1 H, m) , 7. 33-7. 7 0 (4 
H, m) , 7. 48 (1H, t, J = 72. 8Hz) , 7. 87 (2H, d, 
J = 8. 4Hz) , 7. 92 (1H, d, J=4. 5Hz) , 8. 01 ( 1 H, 
t, J = 7. 4Hz) , 8. 32 (1H, d, J = 7. 8Hz) , 8. 77 
(1H, brs) 

ESI -MS (m/e) : 5 2 5 [M+H] 
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5- ( 1-^^-2-^7-1, 2--7hFa-tfUv>-3 — [jig* 
-6- (4-;*#>;ui/fr-;P-7xy;^» - 2 — tf U S^>— 2 — f 
5 lH-^>xVS^7--;b 

^»J1 4T#^nfc5-7Mn-4- (4-^^>7M~J|/-7i; 
-2--hO-7x-J|/7SX Stfl -^^-2-^+7-1, 
2->?t:FP-tru^>-3-^— ;i/$ffl^T, »J14t»m £ 

J HNMR (CDC 1,) fi:3. 04 (3H, s) , 3. 5.6 (3H, s) , 

6. 06 (1H, td, J = 7. 0, 2. 7Hz) , 6. 84 (1/2H, d, 
J = 7. 4Hz) , 6. 88 (1/2H, dd, J = 7. 4, 1. 8Hz) , 

7. 0 5-7. 15 OH, m) , 7. 2 0 (1/2H, s) , 7. 2 8 (1 
15 /2H, d, J = l. 2Hz) , 7. 38 (1H, dd, J = 6. 6, 4. 7 

Hz) , 7. 46 (1/2H, s) , 7. 60 (1/2H, s) , 7. 80- 
7. 90 (3H, m) , 8. 36 ( 1 H, t, J = 7. 2Hz), 8. 62 
(1H, d, J = 4. 4Hz) 
ESI —MS (m/e) : 48 9 [M + H] 

20 

5 9 

5- (2--77;^D^h^->-IfiJ^>-3— IjPj^yj -6- (4-X 

^>XMrji/-7x/^-y) - 2 - if' j 2 ;k 1 h-^ >x-f $ 

^/=7k 
25 Ctgl) 

5 -7;l/^D- 4 - (4-X^>7J^-Jk-7xy^y) - 2 ho- 
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5 5- (2-^7;^P^h^5/-tfU^>-3-<;!/^5» -6- (4- 
I3'>^M^-7x/4 : '» -2-tfU^>-2 — lH-^>X^f 

s-yfr^n- 4- U-x^tjI/*-;!/-^/*^) - 2-- hn- 

X HNMR (CD 3 OD) 6:1. 20 (3H, t, J = 7. 4Hz) , 3. 1 
5 (2H, q, J = 7. 4Hz) , 7. 04 (2H, d, J = 8. 4Hz) , 
7. 06-7. 15 (1H. m) , 7. 30-7. 70 (4H, m) , 7. 4 
15 6 (1H, t, J = 72. 9Hz) , 7. 80 (2H, d, J = 8. 4Hz) , 
7. 89 (1H, d, J = 4. 3Hz) , 7. 99 (1H, t, 3 = 7. 7H 
z) , 8. 30 (1H, d, J =8, OHz) , 8. 74 (1H, brs) 
ESI-MS (m/e) : 5 3 9 [M + H] 

20 mmm 2 6 0 

5- (2-> ? 7;^p^h^'>-bfu> ? >-3— f;w^'» -6- (4-x 

§H»J2 5 9 (Ig2) T#f,nfc4- (2-5?7;^n^h*S/-t?U^ 
25 >-3--f;i/^-» -5- (4-l^>7Jl/*-JW7x;+-» -^>fc? 
>-l, 2-v75>£fflV>T, HJfi^Jl 9 7 Z\tl\zmVtt 
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l HNMR (CDC 1 3 ) 6:1. 27 and 1. 28 (total 3 H, . 
each t, J = 7. 4Hz) , 3. 09 and 3. 10 (total 
2H, each q, J = 7. 4Hz), 6. 98 and 6. 99 (to 
tal 2H, each d, J = 9. 0Hz) , 7. 04-7. 10 (1H, 
5 m) , 7. 2 3 and 7. 42 (total 1H, each s ) , 7 . 
25-7. 30 (1 H, m) , 7. 36 and 7. 37 (total 1 
H, each t, J = 73. 0Hz),7. 52 and 7. 73 (to 
tal 1H, each s) , 7. 80 and 7. 81 (total 
,2H, each d, J = 9. 0Hz), 7. 90-7. 9 6 (1H, m) , 
10 8. 58-8. 63 (1 H, m), 8. 68 and 8. 69 (total 
1H, each d, J = 2. 4Hz), 9. 61 and 9. 63 (to 
tal 1H, each d, J = l. 5Hz) 
ESI -MS (m/e) :54 0 [M+H] 

15 $mm 2 6 1 

5- (2, 4-y7MP-7x;^» -6- (4-JL?>X)V&—)V- 
Zx/jrvQ - 2 - If 7i?>- 2 1 H-^>X< 

5 9 (Igl) T#e.tifc4-^;i/^-n- 5 - (4-x^>x;p^ 

ZJh7i^^» -2-rhD-7i-Jl/75X R^2, 4-y7J^ 

20 n-7xy-Mfflw, nif!i2 5 9i»m Jinfcipufc^asXtt 

X HNMR (CD 3 OD) 6:1. 2 1 (3H, t, J = 7. 4 Hz) , 3. 
19 (2H, q, J = 7. 4 Hz), 6. 89-6. 95 ( 1 H, m) , 7. 
01-7. 12 (2H, m), 7. 11 (2H, d, J = 8. 4 Hz), 7. 
25 2 3 - 7. 6 7 (3H, m) , 7. 84 (2H, d, J = 8. 4 Hz) , 7. 
99 (1H, t, J = 7. 4 Hz) , 8. 29 (1H, d, J = 8. 2 H 
z) , 8. 75 (lH, brs) 
ESI -MS (m/e) : 5 0 8 [M + H] 
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mmm 262 

4- (l-*^)V-lH--( 2-^)VZ)ly 7 ~)l) -6- 

1 HNMR (CDC 1 8 ) 6:3. 0 9 (6H, s) , 3. 8 7 (3H, s) , 
6. 69 (1H, s) , 6. 74 ( 1 H, s) , 6. 7 9 -6. 8 9 (2H, 
m) , 7. 07 (2H, d, J = 8. 4Hz) , 7. 16 (1H, d, J = 2. 
0Hz) , 7. 42 (2H, d, J = 8. 4Hz) , 7. 53 (1H, t, J 
= 7. 6Hz) , 7. 64 (1H, d, J = 2. 0Hz) , 8. 17 (1H, 
d, J = 7. 4Hz) 

ESI -MS (m/e) :47 1 [M+H] 
IW42 6 3 

4- (tfU^>-2-^;W^J|»77^) -6- (4-zS*?M)lrt^ 

)V-7x.;* >>) — 2 -tf u 2 ->r;p- 1 h-^>xV $ 

X HNMR (CDC 1 3 ) 6:3. 0 5 (3H, s) , 3. 0 9 (3H, s) , 
6. 9 0-7. 0 8 (4H, m) , 7. 3 0 - 7. 6 5 (6H, m) , 7 . 8 
5 (1H, t, J = 7. 5Hz), 8. 37 (1H, d, J = 7. 8Hz), 
8. 45 (1H, d, J = 3. 9Hz) , 8. 62 (1H, d, J = 4. 7H 
z) 

ESI -MS (m/e) : 468 [M+H] 
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mmm 2 6 4 

4- (2, 6-y7JVtD-7x;4 : '» -6- ( 4 - ^ ^ >X;i/^~;P- 

7xy^-»-2-tfu^>-2— r;v-iH-^>x-f5^/-ji/ 
2, 6-^7Mp-7x/-jk R^4-^^>x;i/^-;i/-7x/-;w 

X HNMR (CD 3 OD) (5:3. 22 (3H, s) , 6. 25 (1H, s) , 
7 . 16-7. 24 (3H, m) , 7.4 9-7. 5 4 ( 1 H, m) , 7. 6 

0- 7. 66 (1H, m), 7. 70-7. 78 ( 1 H, m) , 7. 95 (2 
10 H, d, J = 8. 4Hz) , 8. 02 ( 1 H, m) , 8. 40 ( 1 H, d, J 

= 4. 7Hz) , 8. 70 (1H, d, J = 2. 3Hz) , 8. 78 (1H, 
d, J = 2. 3Hz) 

ESI -MS (m/e) : 494 [M+H] 

15 £dK0!2 6 5 t 

4- (l-^9=-;U-2^^y-l. 2->>fcKP-b?U^>~3— L>M^ 
->) -6- (4-^^>XJV^-7x/^y) -2-tfU> ? >-2 — T 

3-tKP^>- 1 lH-fc?U5*>- 2 -:frX 04-^> 

20 x)v^=i)v-y x.y-^m^m^x. mmm 6 7 tmm<D^m> znizmv 

'HNMR (CD3OD) <5:3. 10 (3H, s) , 3. 6 3 (3H, s) , 
6. 35 (1H, t, J = 7. 1Hz) , 6. 39 (1H, s), 7. 06 
25 (1H, s) , 7. 16 (2H, d, J = 8. 0Hz) , 7. 34 (1H, d, 
J = 7. 2Hz) , 7. 4 2- 7. 5 2 ( 1 H, m) , 7. 53 (1H, dd, 
J = 6. 8, 1. 6Hz) , 7. 90 (2H, d, J = 8. 0Hz) , 7. 9 

1- 8. 00 (1H, m), 8. 28-8. 38 (1H, m) , 8. 71 (1 
H, s) 



WO 2005/063738 
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ESI -MS (m/e) : 48 9 [M + H] 

mmm2 6 6 

4- (2, 6-^tD-7i;^» -6- (6 
2, 6 -y7MD-7x;-JK 3 Tt# £> ft£ 6 -^>7JU 

\zm v ttmx feztiztnmt ^m^t>^ %zt\z£V). ^mi^m 

'HNMR (CD 3 OD) 6:3. 22 (3H, s) , 6. 39 (1H, s) , 
7. 16-7. 24 (2H, m) , 7. 21 (1H, d, J = 8. 6Hz) , 

7. 3 2-7. 40 (1H, m) , 7. 5 4-7. 5 8 (1H, m) , 8. 0 
6 (1H, d, J = 8. 6Hz) , 8. 47 (1H, d, J = 2. 3Hz) , 

8. 72 (1H, d, J = 2. 3Hz), 8. 79 (1H, s), 9. 56 
(1H, s) 

ESI -MS (m/e) :4 9 6 [M+H] 
2 6 7 

4- (2, 6-y7J^a-7x;4'» -6- ( 6 - * * >x;Mw;u- g 

U S?>- 3 z jjkiivO - 2 - bf U 2 — Y JP- 1 H -^>X-f $ £ 

ftffift2 6 6T??#£tl£3- (2, 6-^7j^D-7x7+y) -5- 

(6-^^>^;^-;p-tfu>?>-3— -f;M-*~» -^>if>-i, 2- 

^7$>^^t, ^%^gi9 6 (ig6) tmmo^m. zmzmcttm 

l HNMR (CD 3 OD) <5 : 3. 32 (3H, s) , 6. 47 ( 1 H, s) , 
7. 19-7. 2 6 (3H, m) , 7. 3 4-7. 4 2 (1H, m) , 7. 5 
6-7. 6 3 (2H, m) , 8. 05-8. 11 (2H, m) , 8. 41 (1 
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H, d, J = 8. 6Hz) , 8. 48 (1H, d, J = 2. 3Hz) , 8. 8 

3 (1H, d, 3=4. 7Hz) 

ESI -MS (m/e) : 49 5 [M + H] 

6 8 

4- (2, 6-^7MP-7x/^» -6- ( 6 -X^>^;MnX;)/- bf 

u 2>z 3 - 2 - bf 2 ->tju- 1 h-^>x-t $y 
2, 6-e?7MD-7i;-jK R^##^4^#e.nfc6-x^>x;p 

7Co 

X HNMR (CDgOD) <5 : 1 . 25 (3H, t, J = 7. 4Hz) , 3. 4 
0 (2H, q, J = 7.4Hz) , 6. 38 (1H, s) , 7. 10-7. 2 
5 (3H, m), 7. 32-7. 40 (1H, m), 7. 56 (1H, dd, 
J = 8. 6, 2. 3Hz), 8. 06 ( 1 H, d, J = 9. 0Hz), 8. 4 
8 (1H, d, 3=2. 7Hz) , 8. 72 ( 1 H, d, 3 = 2. 7Hz) , 
8. 79 (1H, s) , 9. 56 (1H, s) 
ES I -MS (m/e) : 510 [M+H] 

mmm 2 6 9 

4- (2, 6-^7Mn-7x7^y) -6- ( 6 -Xff )[,- fcf 
US?>- 3 zrQk^vO -2-HU^>-2--f^-lH-^>7C-f5^ 

££09 2 6 8T?#^n& 3 - (2, 6-^7MD-7i;^» -5- 

(6-x^>x;i/^x;i/-tfu> ? >-3— -^>if>-i, 2- 

^7^>£ffll>T, ££0119 6 (XS6) tRI«©m JltlfcipUfe^fe 
'HNMR (CD3OD) <5 : 1. 24 (3H, t, J = 7. 4Hz) , 3. 4 
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0 (2H, q, J = 7. 4Hz) , 6. 44 (1H, s) , 7. 18-7. 2 
5 (3H, m) , 7. 32-7. 41 (1H, m) 7. 5 5 - 7. 6 2 (2 
H, m) , 8. 0 3 -8. 0 9 (2H, m) , 8. 41 (1H, d, J = 7. 
8Hz) , 8. 4 9 (1H, d, J = 2. 3 Hz) , 8. 8 1 (1H, d, J 
5 =4. 7Hz) 

ES I -MS (m/e) : 5 0 9 [M+H] 

*»J2 7 0 

4- (2-7;|/^P-bf'J^>-3— t)V***/) -6- (6-^>xji^ 
10 3 ^±M^1 - 2 - bT^>- 2 — f )V- 1 H-^yX 

2 - p-tfu^>-3 - ;k r# 6 - * # >x;p*=;p- tf u s? 

« Eft 6 t^fet ^fflL^fc-frS c £ J: 0 » ^gft;<&*&<£#fc 0 
15 : HNMR (DMSO-d6) 5:3. 23 (3H, s), 6. 09 (1H, d, 
J = 2. 3Hz) , 6. 35 (1H, d, J = 2. 3Hz) , 7. 28 (1H, 
dd, 3 = 7. 8, 5. 5Hz) , 7. 59-7. 61 (1H, m) , 7. 6 
6-7. 67 (1H, m) , 7. 8 4-7. 8 5 (1H, m) , 8. 06 (1 
H, d, J = 8. 6Hz) , 8. 7 0-8. 7 4 (1H, m) , 8. 87 (1 
20 H, d, J =2. 3Hz)., 9. 15 ( 1 H, d, J = l. 6Hz), 9. 8 
6 (1H, s) 

ESI -MS (m/e) :47 9 [M+H] 
2 7 1, 2 7 2 

25 4- (2-y)^n-\d uy>-3-<j^» -6- (6-**yx)i 
ft~;p-t!U yy- 3 z^ Uk*Hd ~ 2 - tfu v>- 2 )v- 1 h-^> 

X^T$yy>-)l/Rt^4-' (2-3-^V-l, 2-^hHD-lfiJ> ? >-3— f 
- 2k£±>0 - 6- (6-^^>^;p^-;i/-bfu^>-3--Y;t/^-^y) - 

2-tfu^>-2— r;i/-iH-^>x-r s^v-jb 
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y- 3 -*-)v&m&m^T. mmmi o 8-1,1 0 8-2tmm<Djj&. 

5 4- (2-^;i/^-a-bfu>?>-3-i > ;i/^-» -6- (6-*?>z)V* 

~;p-tfU^>-3->r;|/:fr^>) -2-{fUv>-2— f;i/-lH-^>X 

X HNMR (CD3OD) 5:3. 23 (3H, s), 6. 19 (1H, d, J 
= 2. 3Hz) , 6. 55 (1H, d, J = 2. 3Hz) , 7. 23 ( 1 H, 

10 dd, 1=4. 2, 2. 1Hz) , 7. 61-7. 6 4 (2H, m) , 7. 6 
7 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 8 4- 7. 8 5 (1H, 
m) , 8. 02 (1H, td, J = 7. 8, 1. 6Hz) , 8. 09 ( 1 H, 
d, J = 8. 6 Hz) , 8. 16 (1H, d, J = 7. 8Hz), 8. 51 
(1H, d, J = 2. 3Hz) , 8. 68 (1H, d, J=4. 7Hz) 

15 ESI -MS (m/e) :4 7 8 [M+H] 

6- (6-^^>7>;^-;i/-lfU> ? >-3— (JV^±2l -4- (2-** 
y-1, 2-S?fc Hn-fcfU^>-3 --f;U^-» -2-k!U> ? >— 2-< 
Jkz 1 H-^>X^$^/-Jl/ 
20 X HNMR (DMSO-d 6) 6:3; 25 (3H, s) , 6. 61-6. 62 
(2H, m) , 6. 97-7. 00 (2H, m) , 7. 63-7. 67 (2H, 
m), 8. 02-8. 11 (4H.ni), 8. 56 (1H, d, J = 2. 3H 
z) , 8. 74 (1H, d, J=4. 7Hz) , 10. 33 (lH.'s) 
ESI -MS (m/e) : 47 6 [M + H] 

25 

$mW2 7 3 

4- (2-7J^D-lf'J$?>-3-fm>» -6- (4-*#>Z)\,ft 
. rjl/-7xy^y) -2-tf'J^>-2-f^-lH-^>X-fS^;-^ 

2 -7;M-o-ey.$»- 3 -^-;k r?>*4 -*^>*;i/*-;w-:7i 
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X HNMR (CD 3 OD) 6:3. 13 (3H, s) , 6. 67 (1H, d, J 
= 2 . 0Hz), 7 . 21-7. 2 5 ( 2 H, m) , 7. 35-7. 39 (2 
5 H, m), 7. 60-7. 63 (1H, m), 7. 77-7. 82 (1 H, 
m), 7. 95-7. 97 ( 2 H, m) , 8. 00-8. 09 ( 2 H, m) , 
8. 36 (1H, d, J = 8. 2Hz) , 8. 83 ( 1 H, d, J=4. 7H 
z) 

ESI -MS (m/e) :47 7 [M+H] 

10 

mm 2 74 

4- (i -^g=-;p-2 -a-^y- 1, 2 Kn-fcf u> ? >- 3 — Qk±* 

>0 -6- (4-I»>W^-7i;^'» -2-tfU> ? >-2— f 

ji/- 1 H-^>x-r s ^y-ji/ 

15 OM 1 ) 

5- (4-I^>7M^-7i/^y) -3- {l-*J-)V-2-Hr* 

y-i, 2-s?tHP-tfu> > >-3-' r;v^^» 1, 2-s> 

3- hFD*^- 1 lH-tTUv ? >-2-^X Rtf4-X*> 
20 X;^-;i/-7x/~^SJI|S^fflV>T, H«J6 7 (Igl) 75M (Xg4) 

(X@2) 

4- (l-^^;i/-2-^*V- 1, 2-yhHD-t!'J^>-3-'f;i/t 
25 3r~» -6- (4-I^>^M^-7x/ + y) - 2 - k° U 2 ~f 

(Xgl) T?#'6tlfc5- (4-l^>7M^-7i/ + y) -3- 
( 1 2 1 , 2-yhKD-HU^>-3-^JW 

-^>i£>-l, 2-^T5>^fflViT, ^»J2 0 4 (X@2) £m& 
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X HNMR (CDgOD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H, q, J = 7. 4Hz) , 3. 65 (3H, s) , 6. 37 (1H, 
5 t, J = 7. 2Hz) , 6. 42 (1H, s) , 7. 09 ( 1 H, s) , 7. 
20 (2H, d, J = 8. 8Hz), 7. 37 ( 1 H, d, J = 6. 6Hz), 
7. 46-7. 5 4 (1H, m) , 7. 55 (1H, d, J = 6. 0Hz) , 

7. 88 (2H, d, J = 8. 8Hz) , 7. 9 4-8. 0 2 (1H, m) , 

8. 36 (1H, d, J = 7. 6Hz) , 8. 73 (1H, s) 
10 ESI -MS (m/e) : 5 0 3 [M+H] 

HiS^il 2 7 5 

4- (l-^^-2 -^y-i, 2-vhKa-fcfUv>-3-^j|/^ 
'» -6- (4- (7a A°>-2-7JMN-;i/) -7i^y) 
15 >- 2-' OV- 1H-^>XV$W-JU 

3-hHD^^-l-^^-lH-tfU^>-2-^X 04- C/D 
A>-2-^;P^~;i/) -7x/-MI^^T, 3«i»J2 7 4 tmUM 

20 J HNMR (CD3OD) 6:1. 27 <6H. d, J = 6. 8Hz) , 3. 2 

7-3. 38 (1H, m) , 3. 65 (3H, s) , 6. 37 ( 1 H, t, J 
= 7. 4Hz), 6. 42 (1H, s), 7. 10 (1H, s), 7. 20 

(2H, d, J = 8. 8Hz) , 7. 3 5 - 7. 4 5 ( 1 H, ra) , 7. 4 

7-7. 54 (1H, m) , 7. 55 (1H, d, J = 6. 8Hz) , 7. 8 

25 5 (2H, d, J = 8. 8Hz) , 7. 2 7-8. 0 3 ( 1 H, m) , 8 . 3 
0-8. 40 (1H, m) , 8. 74 (1H, s) 
ES I -MS (m/e) : 5 1 7 [M+H] 



MMM 2 7 6 
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4- (2, 6-y7MP-7x^y) -6- ( 6 -Xg >7Jl/fr~JU- fcf 

u> ? >-3— L2k±a±) -2- ( i h - tf ^ 3 — r - ih-^ 

m%m2 6 8T#£*l£:3 - (2, 6-^7J^D-7i;^y) -5- 
5 (6-X^>7JWlN-;W-lf U>>>-3-- f ;!/:**>-) -^>if>-l, 2- 

#1202 b.mm<Djj&, zn\zmcttmx\t£nzti%mt*ufr£fr j &z> 

X HNMR (CD 3 OD) 5:1. 24 (3H, t, J = 7. 4Hz) , 3. 3 
10 7 (2H, q, J = 7. 4Hz) , 6. 2 8-6. 3 2 (1H, m) , 7 . 0 
9 (1H, s) , 7. 19 (2H, t, J = 8. 2Hz) , 7. 34 (1H, 
s), 7. 52 (1H, t, J = 4. 5Hz), 7. 83 (1H, s), 8. 
04 (1H, d, J = 8. 6Hz) , 8. 46 (1H, d, J = 2. 7Hz) 
ESI -MS (m/e) :49 8 [M+H] 

15 

mmm2 7 7 

4- (1 ~^)V- 2 -^-^V- 1, 2-^hFn-h°Uy>-3— Ot^fr 
'» -6- (4- (N, N-^^^V7$;XM^) -7i^y) - 
2-b?U> ? >-2 — OV- 1H-^>X-T$y % /-;P 
20 3 -hHn^^-l-^^-lH-tfU^>-2-^>, Rtf4- (N, 
N-i^^T^/*^*-^) -7x/-;i/£Ji|S#ffiV>T> HJ&0!l2 7 4<i: 

i^m©7j^ ctiizm ctcjjmxfe z\n b t^mt^m.^^^ z\ t \z& o , 

l HNMR (DMSO-d6) 5:2. 58 (6H, s) , 3. 48 (3H, 
25 s), 6. 2 1 .( 1 H, t, J = 7 . 1Hz), 6. 31 (1H, s), 6. 
91 (1H, s) , 7. 16 (2H, d, J = 8. 8Hz) , 7. 30 (1H, 
d, J = 6. 4Hz), 7. 52 (1H, dd, J = 7. 5, 5. 7Hz), 
7. 60 (1H, d, J = 5. 1Hz) , 7. 71 (2H, d, J = 8. 8H 
z), 7. 99 (1H, td, J = 7. 8, 1. 6Hz), 8. 27 (1H, 
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d> J = 7. 8Hz) , 8. 73 (1H, d, J = 4. 6Hz) 
ESI -MS (m/e) : 5 18 [M+H] 

HHM2 7 8 

5 4- (2-^PP-7x7^'» -6- (6-X^>m^-fc!ijy>- 

crsi) 

3- (2-^DP-7x^y) -5- ( 6 -X* fcf U $> 

10 2-^DD-7x;-JK -I^>XW-J1/- t!>J y> - 3 - t- 

15 4- (2-!?dd-7i;^^) -6- (6-x^>x;p^-;i/-ifu^ 
>- 3 — r;i/^-» - 2 - tf?>>>- 2 — r;i/- ih-^>x<5^/-;|/ 

(Igl) T#5tlfc3- (2-^nn-7x;^» -5- (6-X^> 

x;i/^x;p-HU^>-3-<;i/^>/) -^>-t?>-i, 2-i?75>£ffl 

20 wr> ^»j2 o 5ii^#©77^ znizmctzjjmwtznbtigmt*®. 

*HNMR (CD 3 OD) 5:1. 24 (3H, t, J = 6. 9Hz) , 3. 3 
9 (2H, q, J = 6. 9Hz) , 6. 28 (1H, d, J = 2."0Hz) , 
7. 10-7. 20 (lH.m), 7. 28-7. 31 (2H, m) , 7. 3 
25 9 - 7. 4 3 (1H, m) , 7. 57 (2H, td, J = 8. 3, 4. 2H 
z) , 8. 05 (1H, d, J = 8. 6Hz) , 8. 48 (1H, d, J = 2. 
7Hz) , 8. 72 (1H, d, J = 2. 3Hz) , 8. 7 9-8. 8 0 (1 
H, m) , 9. 5 8 (1H, s) 
ES I -MS (m/e) : 5 0 8 [M+H] 
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H»J2 7 9 

4- (2-7Mn-7x/^» -6- (6 -x^>x;P^-;i/-bf 
' >- 3 zrL?kt±^) - 2 - tf 2 i H-^>xW ^/-ji/ 

5 2-7MD-7x/-JK R«6-X^>X;p*n;p-t!US?>-S- 

X HNMR (CDgOD) 5 : 1. 24 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 6. 40 (1H, s) , 7. 10-7. 2 
10 0 (1H, m), 7. 28-7. 34 (4H, m), 7. 57 ( 1 H, del, 
J = 8. 6, 2. 7Hz) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 4 
8 (1H, d, J = 2. 7Hz) , 8. 72 (1H, d, J = 2. 3Hz) , 
8. 79-8. 80 (1H, m) , 9. 56 ( 1 H, s) 
ESI -MS (m/e).:49 2 [M+H] 

15 

mmm 2 8 0 

4- (2-h'J7MD^-7i;^» -6- (6-Xff>7Jl^X 
;i/-tfU>*>-3 — fjk±a±) ~2-tf^> ? >-2— QV- lH-^>X-f 

20 2-h'j7;i/tn^5 : Ji'-7i/-jk R^6 -x^>x;i/^x;i/-t!U> ? 

X HNMR (CDgOD) 6:1. 2 5 (3H, t, J = 7. 4Hz") , 3. 4 
0 (2H, q, J = 7. 4Hz) , 6. 50 (1H, d, J = 2. 0Hz) , 
25 7. 2 4 (2H, d, J = 7. 8Hz) , 7. 38 (1H, t, J = 7. 8H 
z) , 7. 59 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 64 ( 1 H, 
t, J = 7. 6Hz) , 7. 81 (1H, d, J = 7. 8Hz), 8. 06 
(1H, d, J = 8. 6Hz) , 8. 50 (1H, d, J = 2. 7Hz) , 8. 
71 (1H, d, J = 2. 3Hz), 8. 78-8. 79 (1H, m) , 9. 
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54-9. 55 (1H, m) 

ESI -MS (m/e) : 5 42 [M+H] 

5 4- (i z*j£2k= 2 -a-^v- 1, 2 -yb KP-tfU 2>Z 3 fjkj^ 
-6- (4-'>^p^DA°>^;i/»-;i/-7xy^-» -2-b?u>>>- 
2 — f i h - ^>x-f $ ^y~;p 

3-t Hn^Fv- l-*^- lH-t°Ui?>-2-^->, ROU-^P 

: HNMR (DMSO— d 6) (5:1. 01-1. 15 (4 H, m), 2. 8 
1-2. 90 (1H, m), 3. 51 (3H, s), 6. 2 4 ( 1 H, t, J 
= 7. 0Hz) , 6. 3.5 (1H, d, J = 2. 0Hz) , 6. 95 (1H, 

15 d, J = 2. 0Hz), 7. 18 (2H, d, J = 9. 0Hz), 7. 33 
(1H, dd, J = 7. 5, 1. 8Hz) , 7. 5 3- 7. 5 7 (1H, m) , 
7. 63 (1H, dd, J = 6. 8, 1. 8Hz) , 7. 87 (2H, d, J 
= 9. 0Hz) , 8. 02 (1H, td, J = 7. 8, 1. 8Hz), 8. 3 
1 (1H, d, J=8. 0Hz) , 8. 75 ( 1 H, d, J = 4. 1Hz) 

20 ESI -MS (m/e) : 515 [M+H] 

mm 282 

4- (2, 6-^7MD-7i;^y) -6- (6 -X^>^;i/^-;i/- \j 
■Jy>-3-fM^y) -2- ( 1 M yV~-)l- 3 —Ol) -1 

25 H-^>x-r$^y-;i^ 

^»J2 6 8T#£>*l7c3 - (2, 6-y7^D-7x;^y) -5- 

(6-x^>7.;i/^-;i/-t!U>?>-3—r;i/^-^^) -^>if>-i, 2- 
y75X R^lH- i-^^;i/-tf7y-;p-3-^;^>m^fflv>T, §H 

»j2 0 3 tmrnoxm, znizmcttmjLuznztn&tzimfr'&t)^ 
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! HNMR (CD3OD) 5:1. 24 <3H, t, J = 7. 4Hz) , 3. 4 
1 (2H, q, J = 7. 4Hz) , 4. 12 (3H, s) , 6. 61 (1H, 
s) , 7. 19 (1H, d, J = 2. 3Hz) , 7. 22 (1H, s) , 7. 
25 (2H, dd, J = 5. 6, 2. 3Hz), 7. 3 7-7. 43 (1H, 
m), 7. 62 (1H, dd, J = 8. 6, 2. 7Hz), 7. 93 (1H, 
d, J = 2. 3Hz), 8. 08-8. 09 (1H, ra) , 8. 51 (1H, 
d, J = 2. 3Hz) 

ES I -MS (m/e) : 5 1 2 [M + H] 

mmm 2 8 3 

4- (3-F 'j7Jl/tD)(fJh7i;^» -6- (6 -X^>7Jl/fr:i 
JP-fc!U3?>-3-^ -2-kf^>-2 — TJI/- lH-^>7T-r 

'HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz), 3. 3 
9 (2H, q, J = 7. 4Hz) , 6. 39 (1H, s) , 7. 25-7. 3 
7 (5H, m) , 7. 57 (1H, dd, J = 4. 3, 2. 2Hz) , 8. 0 
6 (1H, d, J = 8. 6Hz) , 8. 48 (1H, d, J = 2. 7Hz) , 
8. 72 (1H, d, J = 2. 7Hz), 8. 79 (1H, s), 9. 56 
(1H, s) 

ESI -MS (m/e) :54 2 [M+H] 
HJSM2 8 4 

4- (4-h ij7Jl/tD^fJ|/-7x;^y) -6- (6-X^>7JMn- 

;i/-tfU i?>- 3 ->oi,**is) - 2-\i^vy- 2 —01- 1 h-^>^ 
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l HNMR (CD 3 OD) <5:1. 26 (3H, t, J = 7. 4Hz) , 3. 4 
5 0 (2H, q, J = 7. 4Hz) , 6. 80 (1H, s) , 7. 32 (2H, 
d, J = 8. 6Hz) , 7. 6 6-7. 6 4 ( 1 H, m) , 7. 72 (2H, 
d, J = 8. 6Hz) , 8. 08 (1H, d, J = 9. 0Hz) , 8. 54- 
8. 56 (1H, m), 8. 70-8. 73 (1H, m) , 8. 78 (1H, 
s), 9. 50 (1H, s) 
10 ESI -MS (m/e) :5 42 [M+H] 

MMM 2 8 5 

4- (2, 3-^7MD-7i/^» -6- (6-X^>7Jl//ftnjl/-lf 

u> ? >- 3 --r;i/^v) -2-tf^^>-2--i > ;i/- ih-^>xV5^ 

15 

2, 3-e?7Mo-7x;-;K R?^6-x^>x;^n;i/-t?u>?>- 

1 HNMR (CD3OD) 5:1. 24 (3H, t, J = 7. 3Hz) , 3. 4 
20 0 (2H, q, J = 7. 3Hz) , 6. 59 (1H, d, J = l. 6Hz) , 
7. 12-7. 18 (4H, m) , 7. 60 (1H, dd, J = 9. 0, 2. 
7Hz) , 8. 07 (1H, dd, J = 8. 6, 0. 8Hz) , 8. 51 (1 
H, d, J = 2. 3Hz), 8. 71 (1H, d, J = 2. 3Hz) , 8. 7 
9 (1H, dd, J = 2. 7, 1. 4Hz) , 9. 53 (1H, d, J = l. 
25 6 H z ) 

ESI -MS (m/e) : 510 [M+H] 

H«J2 8 6 

4- (2-y77-7x;^» -6- ( 6 ? >2Jk*=Jkz gJ i 
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2 - i/7 / - y x J mSQ-*9 >7,}V^p. tf y V >- 3 - 

5 ! HNMR (CDgOD) 5:3. 2 3 (3H, s) , 6. 8 6 (1H, d, J 
= 2. GHz) , 7. 21 (1H, d, J = 8. 2Hz) , 7. 33-7. 3 
7 (2H, m) , 7. 6 2-7. 6 7 (3H, m) , 7. 84 (1H, d, J 
= 7. 8Hz) , 8. 04-8. 11 (2H, m) , 8. 36 (1H, d, J 
= 7. 8Hz) , 8. 54 (1H, d, J = 2. 7Hz) , 8. 82 ( 1 H, 
10 d, J=4. 7Hz) 

ESI-MS (m/e) : 4 8 4 [M + H] 

4- (2, 4-^7 ^D-7x74 : '» -6- ( 6 -Xg >Z)Vft-)],- fcf 
15 U 3 z^jk^yQ - 2 - If' J v>- 2 1 H-^>XV 5^ 

2, 4-y7Mn-7xy-;K Rtf6 -x^ >;ui^x;p- h u s Jy- 

d ft 6 1 £ 5 H £ (3 J; D , M-ffc^ft 

20 X HNMR (CD 3 OD) 0:1. 11 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 6. 5 1- (1H, d, J = 2. 0Hz) , 
7. 0 5-7. 10 (2H, m) , 7. 37-7. 39 ( 1 H, m) , 7. 4 
6-7. 59 (3H, m) , 7. 9 8-8. 0 2 (2H, m) , 8". 26 (1 
H, d, J = 7. 8Hz) , 8. 56 (1H, d, J = 2. 7Hz) . 8. 7 

25 3 (1H, d, J = 4. 3Hz) 

ESI-MS (m/e) : 5 0 9 [M+H] 



mmm 2 8 8 
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\t y yy- 2 -ft-w^6 -**>7ji^-;i/-tf y 3 -:t-;i/ 

SrMI&^T, ^»!I2 7 4iIW|ilO^ £ft£^D«&Xte;i*iS tig 

1 HNMR (CDC 1 3 ) 6:3. 2 2 (3H, s) , 7. 0 3 (1H, d, J 
= 8. OHz) , 7. 06-7. 10 (1H, m) , 7. 34 (1H, d, J 
= 2. 1Hz) , 7. 37-7. 41 (1H, m) , 7. 43 (1H, d d, 
J = 8. 8, 2. 8Hz), 7. 52 ( 1 H, td, J = 7. 8, 2. 2H 
10 z), 7. 64 (1H, d, 1 = 2. 1Hz), 7. 88 (1H, td, J = 
7. 8, 1. 8Hz) , 8. 03 (1H, d, J = 8. 8Hz) , 8. 39 
(1H, d, J = 7. 8Hz) , 8. 45 ( 1 H, dd, J=4. 9, 1. 0 
Hz) , 8. 51 (1H, d, J=2. 3Hz) , 8. 64 (1H, d, J = 
4. 1Hz) 

15 ESI —MS (m/e) : 47 6 [M+H] 

mmm 2 8 9 

4- (2, 6-^7MP-7xy^» -6- ( 6 >7ji/fr~jw- tf 
y y>- 3 z^fjk±±vO - 5 - Tjk^g - 2 - e 7^>- 2 — 1 )i- 1 h- 
20 ^>x-r$^/-;p 

2, 6-^7Jl/tD-7x;-jk 6-x^>x;w^n;p-fcfu> > >-3- 

25 X HNMR (CDC 1 3 ) <5 : 1. 3 0 and 1.32 (total 3H, 
each t, J = 7 . 4Hz),3. 38 and 3. 40 (total 
2H, each q, J = 7. 4Hz) , 6. 9 6- 7. 0 3 (2H, m) , 
7. 10-7. 20(1 H, m), 7. 14 and 7. 52 (total 
1H, each d, J = 6. OHz), 7. 34 and 7. 38 (to 
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tal 1H, each dd, J = 8. 6, 2. 8Hz) , 8. 03 an 

d 8. 06 (total 1H, each d, J = 8. 6Hz), 8. 4 
8 and 8. 52 (total 1H, each d, J = 2. 8Hz), 

8 . 5 5-8. 7 2 (2 H, m) , 9 . 38 and 9. 62 (total 
5 1H, each d, J = l. 5Hz) 
ES I -MS (m/e) : 5 2 8 [M + H] 

mmm 290 

. 4- (2, 6-y7MP-7x;^» -6- ( 6 -Xff >7Jl/fr~Jl/- \j 
10 'J >>>- 3 --fJWy) - 5 -7)V*U- 2 - tf U S?>- 2 1 H- 

$mM2 8 9T?#Sn&3- (2, 6-^7MD-7x;4y) -4-7 

;^d-5- (6 -x^>x;i/^-;u-tru^>- 3— r;v^i» -^>if 

>-l, 2->*75>^^T, H»J19 6 (I@ 6) £NitlC!>#&, dtl 

X HNMR (CDC1 3 ) 6:1. 30 (3H, t, J = 7. 4Hz) , 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 94-7. 01 (2H, m) , 7. 0 
4-7. 5 0 (4H, m) , 7. 7 9-7. 9 5 ( 1 H, m) , 7. 9 9-8. 
20 0 7 (1H, m) , 8. 2 3 and 8. 37 (total 1 H, e a c 
h d, J = 7. 0Hz), 8. 48 (1H, s), 8. 60-8. 68 (1 
H, m) 

ESI -MS (m/e) : 5 2 7 [M+H] 

25 mmm 291 

4- (2, 6-^7MD-7x/^y) -6- ( 6 -X? >7JM>x;i/- bf 
U5?>- 3 -s()Vtt s s) - 5-7)\s*U- 2- (l-^yjP-lH-lf? 

y-^-3 — rjy -ih-^>x-<s^/-;i/ 

HWJ2 8 9T#B*lfc3 - (2, 6-S^7Mn-7xy+y) -4-7 
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M n - 5 - ( 6 - >x)its~)l> - \t U P y - 3 — f - ^ >if 

>-l, 2-S?75>> Stf 1 H - 1 - ^f If 7^Jh 3 -)!]M>|| 

5 'HNMR (CD 3 OD) 6:1. 23 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 4. 02 (3H, s) , 6. 94 (1H, 
s ) , 7. 01-7. 1 2 ( 2 H, m) , 7. 14-7. 23 (1H, m) , 
7. 29 (1H, d, J = 5. 4Hz) , 7. 51 ( 1 H, d, J = 8. OH 
z) , 7. 70 (1H, s) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 
10 5 0 (1H, s) 

ESI -MS (m/e) : 5 3 0 [M+H] 



Mlfcffl 2 9 2 

4- (2, 6-^7MP-7x7^y) -6- ( 6 >X)l*~)V- fc° 
15 US?>- 3 --QP^vQ - 5 -^jl/^D — 2 — bf U >*>— 2 — f Jl/— 1 H — 

2, 6 -^7Mo-7xy-M^6 - ^^>x;i/^x;p-tfu^>- 
3-^--;i/^jiii^fflViT, sii2 9 o tmM(Dj]&, z.n\zmctt&x\z 

20 tco 

'HNMR (CDC 1 3 ) 6:3. 21 (3H, s), 6. 98 (2H,.t, J 
= 8. OHz) , 7. 05-7. 50 (4H,m), 7. 80-7. 93 (1 
H, m) , 8. 03 (1H, t, J = 8. 8Hz) , 8. 23 and 8. 
37 (total 1H, each d, J = 8. 4Hz) , 8. 47 ( 1 H, 
25 s ) , 8 . 6 1 and 8. 67 (total 1 H, each s) 
ES I -MS (m/e) : 5 1 3 [M+H] 

H3fi#l 2 9 3 

1- (2- (6- (4- (2-hKa^>-x^) -7i;^-» -2-tf 
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l — r JP) -x^y> 

5 £6&0#£t,T#)-i o 

! HNMR (CDC 1 8 ) 5 : 1. 0 5-2. 9 0 (1 0H, m) , 3. 00- 
4. 45 (4H, m) , 5. 2 0- 5. 4 5 (1H, m) , 6. 80-7. 7 
0 (7H.ni), 7. 85-7. 95 ( 1 H, m) , 8. 20-8. 45 (1 
H, m) , 8 . 5 0 - 8 . 8 0 ( 1 H, m) 
10 ESI -MS (m/e) : 443 [M + H] 

H»J2 9 4 

1- (2- (6- (4- (5-*5MU- [1, 3, 4] **W7V-)\/- 

2- -QV) -y^y^U) -2-fcfU^>-2--OI/- 3H-^>X-T=-^ 

15 5— f>) -tfpus^>- 1— -x.?y> 

2- (4-^-71^) - [1, 3, 4] -t^D-iST 

1 HNMR (CDC1 3 ) <5:1. 40-2. 80 (1 0H, m) , 3. 50- 
20 3. 95 (2H, m) , 5. 10-5. 50 (1H, m), 6. 90-7. 6 
0 (5H,m), 7. 82-8. 10 (3H, m) , 8. 35-8. 45 (1 
H, m) , 8 . 6 0-8. 7 5 ( 1 H, m) 
ESI -MS (m/e) :48 1 [M + H] 

25 mmm 295 

1- (2- (6- (4- (2-^)V-^^/-)l-5-^)V) -7x;t 
is) -2-fcf U^>-2--f;i/-3H-^>X-1 > 5-^)1) -M 

pU> ? >-i— r;i/) -x^y > 

5- (4-7*0^-7x^1/) -2-^^-^-^itl/-;i/^^T, Hifi 
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«i2 2^«om zti\zmvtt-*VkXftz.tie>titfct*ufr&t>i£z . 

X HNMR (CDClj) <5 : 1. 6 6- 2. 6 6 (1 0H, m) , 3. 53- 
3. 9 4 (2H, m) , 5. 2 1- 5. 5 7 (1H, m) , 6. 9 3-7. 9 
5 2 ( 9 H, m) , 8. 30-8. 69 ( 2 H, m) , 10. 61-10. 97 
(1H, m) 

ESI -MS (m/e) : 4 8 0 [M+H] 

mmm2 9 6 

10 2-bHD^>-l- (2- (6- (4-^^>XJ^;i/-l-7x^ 
=y) -2-h°U^>-2-^;i/-3H-^>X-1 , 5^/-;P-5— (M -M 
□ U^>-1-^) -x*y> 

^SWl 6 3TftS*lfc5- (4-;<^>;uMnX;I/-7x/*>') -2- 

tf u s> > - 2 - -f ;p - 6 - tf o u 5? > - 2 — r ;p - i h - ^ y x-r 5 ^ 

15 x^>3^-v-b£jbv>t, njgm 6 8tB»©m ztuzmcttmx 

*HNMR (CD3OD) 6:1. 84-2. 1 6 <3H. m) , 2. 24-2. 
43(1 H, m), 3. 12 and 3. 14 (total 3 H, e a c 
20 h s) , 3. 49-4. 2 4 (4H, m) , 5. 17-5. 38 (1H, 
m) , 7. 2 0-7. 5 8 (5H, m) , 7. 9 3-8. 04 (3H, m) , 
8. 26-8. 30 (1H, m) . 8. 73 (1H, s) 
ESI -MS (m/e) : 49 3 [M+H] 



MM 


m 2 9 7 , 2 9 8 




1 - 


(2- (6- (6 -X*>x;l/tf:-Jl/- 


-HU^>-3--f;^^v) - 


2- 


tf u >- 2 r 3 H - ^>X-f 5 


yy-;i/-5— r;i/) -tfous? 


>- 


i— f;w -x*y> 




1 - 


(2- (6- (5 -^DD- tf Uv^- 


- 2 —ifrtt*/) -2-tTUS? 
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5-^np-2-x^>^ji/^-;i/-tfuv>^^T, mmmi 2 2 tin 

1- (2- (6- (6-x^>7>^^-;u-bfij^>-3--r;i/^^5» - 
2 — fcf U 3?>- 2 3 H-^>XV 5 zidJkzl U 

V>-\-4)V) -XgV> 

X HNMR (CDC l s ) <5 : 1. 0 0- 1. 3 4 (3H, m) , 1. 44-2. 
41 (7H, m), 3. 11-3. 89 (4H, m), 5. 05-5. 47 

( 1 H, m) , 6. 73-8. 72 (9H, m) , 10. 89-11. 47 

(1H, m) 

ESI -MS (m/e):49 2 [M + H] 

1 - (2- (6- U3?>- 2-4)V-**i') -2-fcf'JS? 

>- 2 --f 3H-^>xV 5 urOk) - if a U l -4 

X HNMR (CDC 1 8 ) 6:1. 51-2. 33 (7H, m), 3. 41-3. 
90 (2H. m) . 5. 03-5. 45 (lH. m), 6. 7 9-8. 67 
(9H,m), 10. 80-11. 00 (1H, m) 
ESI -MS (m/e) : 43 4 [M+H] 

mmm2 9 9 

5- (4-^^>XMr;i/-7i^y) -2-\Z7i?>-2-4)l-6- 

g a u v y - 2 — j jy - 1 h - g >X4 5 x+ - ar#x 

(XSl) • 

2, 2, 2-hiJ7Mn-i- (2- (6- (4-^^>t;;p*x;p- 
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7i;^» - 2 - MvVy- 2 — <()],- 3H-^>X-T 5 — ( 
M -tfnU^>-l — i)V) -x^ 

2 (Ii6) T?#6tlfcl-- (2 - (4, 5-y75;-2- 
(4-^^>^J^-j|/-7i7+^) -7xZJW -t? P"Ji?>- 1 -< 
5 -2, 2, 2-hiJ7MD-I^y>5 3mg©tf U 1 m 1 ^tc, 

If 2 -%)btf>Wtl 4. 5mg, 1- (3 -i?*^)V7$.S T^Dtf 

;W -3-I^My^f5K--Ml27. Omg»M> KJfeft 

M^h^x>imn:iiu p- h;Px>x;P7jN>m-7j<fDt/9. 9mg 

»J££«JBEe5&U MOTffiiI^O?b^77^ (K i 
15 e s e 1 ge 1™6 0F 254 , Ar t 5 744 (*)V?ftM) , 7DD*M/ 
J**/-;U=9/1) fcT«f«U »MlS}|ll^ItlT#fc. 
COM 2) 

5- (4-^^>XM^-7x;^» - 2 -tf^> ? >- 2 
6 — fc?OU5?>— 2 — 1 H— ^>X^f 5 £V-;K2-&j£ 
20 2, 2, 2 -hij7Jl/tn-l- (2- (6- ( 4 - * ^ >7jl/*xji/- 

7x;^» - 2 - tf 2 — ov- 3h-^>t:^5^;hi/- 5 --r 
;W -t:aij^>-i-^;i/} -i^;>4 0mg©^^;-jn. 6ml, 

R^tJc 0 . 4ml (DM&mmz. U^A55mg ^Jp^., £J«£^§. 

tt£«JES*U %e>n%:m&*jm%nM?uvbtf s 7y4- (Ki e s e 
1 ge 1™6 0F 2S4 > Ar t 5 7 44 , ^DD*M/^^ 

/-;W/T> ; Ex77jc=9 0/10/1) CTlll, Mffr&fcfciftJlfcftK 
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(IS 3) 

5 - (4-^^>XJV*-JV-7x; + J/). - 2 -t?55?>- 2 --f 
6-tfDU> J >-2-l > ;i/-lH-^>X-r5^y-;i/ X^>5^T-A, 

5 5- (4-^^>XJl/*ZJV-7x/^y) - 2 - tf yi? >- 2 -- T )l>- 
6-tfDU> > >-2->r;i/- 1H-^>X^5^/-;P7. 2mg*m« 
ffl*7A (CHIRALPAK AD 2 cm^X2 5 cmL WtMf 

iH4fc«) , &mm : A+f>/x^;-ji//^if ;i/75 > 20/80/ 
0. 1, MM: 1 Oml/mi n) fcT^Ml, x^->^^T-A (ftft 
10 ftPQ: 2 1. 5m in) , X^^jfr^-B (&Jf W : 2 5 . 3m in) £ 

*Jg0!I 3 0 0 

1- (2- (6- (4-^^>7J^-7i;^y) -2-hf^>?>- 

15 2 -4)v- 3H-«>x-4 syy-jv- 5 — r ;io -if auy>- 1 --r 

JW) -X^/> Xj^g^T-A 
£££92 9 9T?#^nfc5 - (4-^^>^*-Jl/-7x;4 : y) -2- 

tr^> ? >- 2 — r 6 - k°D u s?>- 2 --r;u- 1 h-^>x-t s?\r-)v 

'HNMR (CD C 1 3 ) 5 : 1. 8 0-2. 4 2 (7H, m) , 3. 00-3. 
09 (3H, m) , 3. 57-3. 90 (2H, m) , 5. 10-5. 43 
UH.m), 7. 02-8. 00 (6H,m), 8. 57-8. 73 (2H, 
25 m) , 9 . 5 5 - 9 . 4 8 ( 1 H, m) 

ESI -MS (m/e) :47 8 [M+H] 

mMM3 0 1 

1- (2- (6- (4-^^>XJl/^-;i/-^jiy^-» -2-^7-y>- 
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2 -*f ;t/- 3H-^>x-f 5 zl±M -bfPUv>- l--f 

^»J2 9 9Tf#e>ftfc5- (4-^^>XM-JV-7x;^y) -2- 
t!^> ? >- 2 6 - h°D u v>- 2 i h-^>X< 

ESI -MS (m/e) : 47 8 [M+H] 

io mmm 302 

1- (2- (6- (6 - C/PA>-2-x;pfrx;io -bfU> ? >-3— 
^•^v) — 2-bf'J> ? >— 2 --f 3H-^>X< 5 --r 

5-^dp-2- C7p/\°>-2-7ji^-;1/) -tf U$?>&fflwc, mm 
15 Mi2 2£iwni©;m ^nfc^D^^x^dtiexh^t^ii^^-e-^ 

l HNMR (CD C 1 3 ) <5:1. 11-1. 40 (6H, m) , 1. 55-2. 
43 ( 7 H, m) , 3. 54-3. 89 (3H,m), 5'. 11-5. 48 
( 1 H, m) , 6. 67-8. 72 ( 9 H, m) , 11. 00-11. 69 
20 (1H, m) 

ESI -MS (m/e) : 5 0 6 [M+H] 

MMM 3 0 3 

1- (2- (6- (4-^>>Ul/frxjl/-;7x7^>) -2-(f'J^>- 

25 2--( )V- 3H-^>x-rs^/~;u-5--r;i/) -tf □u> ? >- i --r 

- 3-7x^Jl/-yDA>- i -^-> 
3-7xX;i/-^Ptf^>i?S:ffiViT, ^»J2 9 6<fc^(D^ Htlfc 
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a HNMR (CDC 1 3 ) 6:1. 10-3. 10 (1 1H, m) , 3. 40- 
4. 0 0 (2H, m) , 4. 90-5. 30 (1H, m) , 6. 80-8. 0 
0 (13H, m) , 8. 3 0 -8. 5 0 (1H, m) , 8. 60-8. 75 
(1H, ra) , 1 0. 5 0- 1 1. 2 0 (1H, m) 
5 ESI-MS (m/e) : 5 6 7 [M+H] 

1- (2- (6- (4-* 9>z)V-fr-)V-y -2-b°u> ? >- 

2 — T — 3H-^>^5^;-^- 5 zlAIlL ~b!D'J^> - 1 — f 

10 )V) -jL?>tty 

MMM1 6 3T#e.nfc5 - (4-^^>XMr:Jl/-7x;^» -2- 
tf U 2 — i)V- 6 - tfD U i?>~ 2 — f 1H-^>X^$^/-JV 

X^->^^^-B 2 OmgCi'PP^Mlml »Jfcfc, X^I/^^T-fe 
-r- h 0. 0 10ml KJ&m%MU\iZT—1&ffimis1to 

74- (K i e s e 1 g e 1 ™60F 254 , Ar t 5 7 44 (tJlZRM) . 2 

nn*w^^;-ji/=9/i) fcT«f«U mm<k&®i&&&mfctLT 

20 J HNMR (CDCI3) 6:1. 50-2. 80 (7H. m) , 3. 00-3. 
2 0 (3H, m) , 3. 6 0-4. 4 0 (2H, m) , 5. 3 0-5. 5 0 
(1H, m) , 7. 0 0 -7. 6 0 (5H, m) , 7. 8 0-8. 0 0 (3H, 
m), 8. 30—8. 50 ( 1 H, m) , 8. 60-8. 75 ( 1 H, m) 
ESI-MS (m/e) :4 9 3 [M+H] 

25 

mmm 305 

2- 7>>M-p-l- (2- (6- (4-^^>^M^-7i;^y) - 
2-tfU>?>-2— f;i/-3H-^>X-T5^y-;p-5— (M -tfnUS? 
>-i— f;w) -x^y> 
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J HNMR (CDC 1 3 ) 6 : 1. 67-2. 40 (4H, m) , 3. 0 0-3. 
13 (3H, m), 3. 51-4. 00 (2H, m), 4. 48-5. 06 
5 (2H, m) , 5. 18-5. 46 ( 1 H, m) , 7. 02-7. 69 (5H, 
m), 7. 80-7. 98 (3H, m) , 8. 34-8. 44 (1H, m), 
8. 53-8. 70 (1H, m), 10. 82-11. 12 (1H, m) 
ESI -MS (m/e) : 49 5 [M+H] 

10 H»J 3 0 6 

1- (2- (2- (5-^P ; E-eU>?>-2— fjk) -6- (4-*^>X 

M-)V-y -3H-^>X-Y$^/H^-5-^j|/) -bfau>? 
>-i— jjk) -x^y > 
(IS 1 ) 

15 4 -7^- 5 - (4-^^>XW-JH7i;^y) -2-~ hP-7 

4-yn ; E-5-7Jl/tO-2-zFD7i^|/75>6. 4g0N, N- 
3?^^;W*^A75 H 5 OmljgjgC, 4-^3'>XM-Jl'-7xy-Jl'5. 
2 g , U OA 5 . 7 g SJE^JP A, H«£ 12 0 ^(CT 3 B^S^L 

20 fc. s«t7K2 oomi sjn^., ffimLtzmfc*tim&£zffimv. mmit 

(I© 2) 

2- (4-7S;-2- (4-^^>x;i/^-7xy^»'-5--h 

d-7i~jw -hfp-;i/- i -ti)i^>m t --y^frttTfrQ&m 

25 4-7*Dt- 5 - (4-^^>7WrJl/-7i;^^) - 2 -~ h P- 
7x-jl/75>10. 3g0^b^>i3'>lOOmlgti:, 1 - ( t - 

7h**/%)Vtf-]],) tr p-;i/- 2 -tfu>m7. 9g, ^Dnt'xhu 

^^-^^7.7^ >A7^7A1. 8g, ffiamt)-bVVA7kmm5 Om 1 
Rtftk5 Oml SJfiJfc&n*.* EJ&tt£g*£ffl&T, 8 OgfcTlll#lffljI#L 
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5 fee 

(IS 3) 

2- (4, 5-^757-2 - (4 - >7JU*~;i/- 7i / * v) - 
2- (4-757-2- (4-/^>XJl/*-Jl/-7i/+y) -5-~h 

io d-7i-jw -trp-;p- 1 -#;i^>& t-7fmTJH2g0 

2-^D/V-;V2 0 0ml»»C 7K2 0mK 5 %fi&-K*ftM!U g & 
JJP^L, 50kgf/cm2 ©7K*JBEgffl«T» 7 0 ft KIT 2 0 |HJ«# 

^M7A70?h^77^- (JHI8$i8 : ^DD*M/7^;-;V=5 0 
15 /l) te<fcDtt»U ffl^^S*«6«l««KtbT»fc. 
(IS 4) 

2- (5-^a^-tfu> ? >-2-^;p) -5- (4-**>7Ji/*~;i/- 

7i;^» -6-tTDU 2 — t)V- 1 h-^>x-t 
2 r (4, 5-^757-2 - (4 - >Z)Vft-)],-7 - 
20 7irjW -t?nU5?>-l-*;W#>* t-»XXr^5OOmg0 
If U5»l OmlSttt, U^>-2-*M>t2 2 Omg, 

1- (3-^^75 7^^) -3-^M)V^^5. F • — itfflWft 
2 6 OmgfcJU&JlltfL EJSJ£££M!CT1 2S#W8l#Lfc. S^7 0D 

25 TttfliLfc. U »6nfc3SatSbU7;U^afHKl Oml t 

#^tifai^y'J*^7A^a?h^7^- (JgH&Ji : *dp*;1/ 
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;-)v/7>*z-7yk=s o/i/o. i) fc«fct)«aiu mmitG 

(XS5) 

1- (2- (2- (5-^D*-lfUS?>-2-< OV) -6- (4-**> 
5 7WZJl/-7xy+i/) — 3H-^>X'f S.yV—JV— 5—-i)V) -tfDU 

2- (5-^p^e-true?>-2-^;i/) -5- (4-^^>x;^n;p- 

7x^y) -6-tfPU>?>-2--r;U-lH-^>X'f 5^V-;U2 2 0 
mgOKU^>2ml»»fc, *S#H«0. 0 5 Om 1 EJ&tt£SfflL 

/7> ; E-77jc=5 0/1/0. 1) fcTttKU MMb-&W&»l»6H#t 

15 'HNMR (CDC 1 3 ) 6:1. 60-2. 40 (7H, m), 2. 90-3. 
15 (3H, ra) , 3. 5 0 - 3. 9 0 (2H, m) , 5. 05-5. 50 
(1H, m) , 6. 80-7. 80 (4H, m) , 7. 80-8. 05 (3H, 
m), 8. 20-8. 35 ( 1 H, m) , 8. 60-8. 80 (1H, m) , 
1 0. 5 0-1 1. 0 5 ( 1 H, m) 

20 ESI-MS (m/e) : 5 5 5, 5 5 7 [M+H] 

mmm 307 

1- (2- (2- (6-7;i/^P-bfU> ? >-2--r;i/) -6- (4-^> 

^;^^-7x;^-» -3H-^>Xi , $^/-jp-5- t)V) -tfpu 
25 vy~\-^)V) 

2- (4, 5-^757-2- (4-^^>7W-Jl/-7x/4 : y) - 
7xn;w -tfPU5?>-i-*;pji?>K t-y^x^x;k 06-7 
;^p-tru^>-2-*;psj?>»sfflVix> «0!I3O6 (xg4) , (x 

85) tmm<D%m, z.nizmvttmxteznztigmt&nfr&ttzz. 
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X HNMR (CD C 1 3 ) 7 0-2. 4 0 (7H, m) , 2. 9 8-3. 

11 (3H, m) , 3. 57-3. 90 (2H, m) , 5. 07-5. 51 

( 1 H, m) , 6. 81-8. 32 ( 9 H, m) , 10. 64-11. 36 

(1H, m) 

ESI -MS (m/e) :4 9 5 [M+H] 
3 0 8 

1- (2- ( 2-fcfUS?>-2-^;P-6- (6-h'J7Jl/tP^I/-tf'J 
>?>-3--f ;M-^» -3H-^>X-f S^/-;W-5— fjk) -fcfP'JS? 

5 - ^Dt - 2 - HJ 7MD^^- tf U ^>^ffl^T 1 \ 22 t 

X HNMR (CD3OD) 6:1. 8 9 and 2. 14 (total 3H, 
each s), 1. 90-2. 20 ( 3 H, m) , 2. 24-2. 50 (1 
H, m) , 3. 6 3- 3. 9 9 (2H, m) , 5. 2 6 - 5. 4 0 (1H, 
m) , 7. 3 4- 7. 6 3 (4H. m) , 7. 8 0-7. 8 6 (1H, m) , 
7. 9 4-8. 0 2 (1H, m) , 8. 2 9-8. 3 7 (1H, m) , 8 . 5 
8 - 8 . 5 9 ( 1 H, m) , 8 . 7 3-8. 7 8 ( 1 H, m) 
ESI —MS (m/e) :46 8 [M+H] 

mmm 309 

1- (2- ( 6- (6-*#>Z)\,7b-)l-¥\J?y-3--()l>**is) - 
2 - fcf U j?y- 2 — j )\,- 3 H-*>X<f $ W-JI/- 5 --OV) - bf p U V 

(IS1) 

1- (2- (4, 5 - ^75 ; - 2 ~^>^t+>'-7x-;i/) -bfPU^ 
>-l— OV) -x*/> x^->^t-as.dcx^->^x'-bo^ 
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nnmi2i mms) •vnztitz, 1- (2- (4, 5-^7^7-2- . 

^>^W->-7i^JW -¥UW>-1-^ )V) -X^y>2. 2g£ 
yi^ftUmftyk (CH I RALPAK AS 2 c m<f> x 2 5 cmL (^-f 

• -fe;Wb^x3tft§?) , ^ifrffi : M^->/x*y-jv 30/70, mm : 1 

5 5ml/min) teTft^ftlU X^>^:tT-A (&&Bf M : 11. 4 3 
min), X^->5P^-B (#itPfH»1 : 1 6. 3 2m i n) £-£ft-?*TJ!fe 

(XS2) 

l- (2- (6- (6 -*^>;ui/#x;i/-if u v>- 3 ->f - 
io 2-tru> J >-2--f;i'-3H-^>X'f $^\/-;i/-5— r;W -tfny^- 
>-i-> f;p) -x^/> it>ft'7-AC!)«I 

&«0!I3O9 (III) mztltcl- (2- (4, 5-v75/-2-^ 

>^;vt+'>-7x-;i/) - t!pue?>- i -•<;!/) -x^/> x^->^ 
15 121 <xS9) 75M (xsi 2) t raj* £ft«D£7j&Xte£ft 

] HNMR (CDC 1 3 ) 6:1. 80-2. 42 (7H, m) , 3. 16-3. 
27 (3H, m) , 3. 57-3. 91 (2H,.m) , 5. 14-5. 34 
(1H. m) , 7. 04-8. 10 (6H, m), 8. 31-8. 70 (3H, 
20 m) , 1 0. 5 9- 1 0. 9 4 (1H, m) 
ESI -MS (m/e) : 4 7 8 [M + H] 

m&M 3 10 

1- (2- (6- (6 -*?>Z)l-fc-)V-¥Vz?>- 3--f;P^^'» - 
25 2 - fcf U 2 3H-^>X-f $ 5 — ( JV) -fcfD U 

>-i— r;i/) -x^y> x^>^-?-b 

*t«3 0 9 (XS1) T#e.nfcl- (2- (4, 5-y75/-2-^ 
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ESI -MS (m/e) : 47 8 [M + H] 
5 (2- (6- (4-^>XJPfrx;i/-7x/^» - 2 — tf U 2 — - ( 

$?>-2-<;p-^/> 

6 3T#e>nfc5- (4-^^>x;p^-7x;+<» -2- 
t! u s»- 2 — - r;i/- 6 - tfn u s»- 2 — 01- 1 h-^>x-t 

10 X^^V-B, RtKtfU> J >-2-*;^>m^ffl^T, £JS0|2 9 6 i: 

l HNMR (CDC 1 3 ) 5:1. 60-2. 45 (4H, m) , 2. 91-3. 
09 (3H, m) , 3. 71-4. 30 (2H, m) , 5. 44-5. 60 
15 and 5. 91-6. 03 (total 1H, each m), 6. 7 
7-7. 9 3 (1 1 H, m) , 8. 10-8. 6 6 (3H, m) , 10. 8 
2-11. 00 (1H, m) 
ESI -MS (m/e) : 5 4 0 [M+H] 

20 3 12 

(2-7Ma-7x^) - (2- (6- (4-^^>7Mr^-7x; 

£>0 -2-tfUv>-2— f;i/-3H-^>xV$y\/-^-5--r;i/) - 

Ml 6 3Tf#£>nfc5- (4-^^>7M^-7xy^» -2- 
25 tTUi?>-2— f;l/-6-fc!nUS?>-2— OV- lH-^>X-f5^/^ 
X+>^V-B, Rtf2-7;M-o£A#»&JBVvr, ^»J2 9 6 £13$ 

*HNMR (CDC 1 s ) 6:1. 80-2. 51 (4H, m), 2. 90-3. 
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08 (3H, m), 3. 40-4. 08 (2H, m), 4. 91-5. 02 
and 5. 46-5. 60 (total 1H, each m), 6. 5 
5-8. 6 9 (1 5H, m) 
ES I -MS (m/e) : 5 5 7 [M+H] 

$mm 3 13 

6 -(1 P'J^> - - 5-(4-7MD7i/^ 

-» - 2 — iv^gVrikz 3 — r;p- iH-^>x-r g^VrzJk 
-ivtt-v-v-jv- 3 -*;i/A*7;Pxb H*ffl^T, n»j i 8 9 tmmu 

'HNMR (CDC1 3 ) 6:1. 80-2. 46 (4H, m) , 1. 87an 
d2. 16 (total3H, eachs) , 3. 5 8 - 3. 8 8 (2H, 
m), 5. 13-5. 1 .7 a n d 5 . 52-5. 5 5 (total 1H, ea 
chm) , 6. 85-7. 40 (7H, m) , 8. 56 (1H, s) 
ESI -MS (m/e) : 407 [M + H] 

H»J3 1 4 

5- (6- (l-7tt)l-1day*?>-2->(M -2-(:'Jy>-2-r 

)V- iH-^>x-f g^V-Ji/- 5-^;w^» - gus?>-- 2- 
HJjk 

il«3 0 9 (Igl) T#Snfcl- (2- (4, 
V-B, &tf2-^7/-5-:7*n^-t£Uv>£/B^T, 3 0 9 <h |w| 

'HNMR (CD CI 3 ) <5 : 1. 5 3 - 2. 4 2 (7H, m) , 3. 40-3. 
50 (2H,m), 5. 07-5. 29 ( 1 H, m) , 7. 00-7. 94 
(6H, m) , 8. 28-8. 68 (3H, m) , 11. 00-11. 52 



WO 2005/063738 PCT/JP2004/019843 

328 

(1H, m) 

ESI -MS (m/e) :42 5 [M+H] 
HJ&0IJ3.15 

5 (2- (2- (6- (4-*?>Z)Vfc-)l-7 x7^» -2-tfUS?>- 
2 ->f JP- 3H-^>X-f 5^V-;V- 5 z^Tjk) - tf □ U S?>- 1 

M -2-^v-x^;i/) -*5Mi/-;ftjwu>ig t->^x^5MU 
tfu v>- 2 --f)i- 6 - tfpu yy- 2 -^jp-iH-^>x-f$yy-jv 

! HNMR (CDC 1 8 ) 6:1. 20-1. 69 (1 6H, m) , 2. 76- 
3. 12 (7H, m) , 5. 15-5. 26 (1H, m) , 7. 00-7. 4 
15 4 (5H, m), 7. 76-8. 00 (4H, m), 8. 28-8. 40 (1 
H, in) , 8 . 5 8-8. 7 3 (1H, m) 
ES I -MS (m/e) : 6 0 6 [M+H] 

mmm 3 1 6 

20 1- (2- (6- (4-*#>X)\s-fc-)V-7 3L;*is) -2-b°'J> ? >- 
2 )V- 3H-^>X-f 5 -^)V) -fcfP'Jy>- 1 -^f 

;i/) -2-^;uy$7-x^y> 

^»J3 1 5T#£>ftfc (2- (2- (6- (4 - >7,)Vits~)V-7 x. 
- 2 -tfUi?>- 2 -<JV-3H-^>X^5y i /-^- 5 

25 M - vuwy- i -2-^y-x^;i/) -^^-*;wt5 > 

: HNMR (CDC 1 3 ) 6:1. 60-1. 97 (4H, m), 2. 20-2. 
46 (3H, m) , 2. 9 4- 3. 0 8 (5H, m) , 3. 19-3. 90 
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( 2 H, m) , 5. 15-5. 43 ( 1 H, m) , 7 . 08-7. 6 5 ( 5 H, . 
m) , 7. 8 7-7. 9 4 (3H, m) , 8. 3 6- 8. 3 8 (1H, m) , 
8. 6 4 (1H, s) 

ESI -MS (m/e) : 5 0 6 [M+H] 

5 

mMM3 1 7 

1- (2- (6- (4-^^>W^-7x;»i/) -2- (lH-tf^ 
3-^)1) -3H-^>X-f>^/Hl/-5- Cik) -tfP'J^>- 

10 OM 1 ) 

2- (6- (4-^^>^;i/«-7xy+>') - 2- (lH-tf^y- 
;i/-3— f;W -3H-^>X'f5^;-Jl/-5-' UV) -tfPU^>-l- 

H»J3 0 6 ODg 3) T#€»ft£2- (4, 5-^7^7-2- (4-7 
15 ^>7M-;i/-7iy+'» -7x-Jl/) -lfDiJ^>-l-*M>i 
t -^;VX7.-^;i/4 9. OmgCDN, N-^^MM75 Hlmlii 
fc, lH-tf^l/-;U-3 -*;^W7;kft F 1 0. Omg^iP^., 

^9 0gt*-iWtfc. MHst^lifJW;t«u » 

20 ntcmk*frySLmnm>7U~?Y>f77J- (Kieselge 1™6 0F 254 , 
Art 5 7 44 (tJVZ&M) , 2 UU*)V&/ S - )l= 9 / 1) 

COS2) 

1- (2- (6- (4-^^>XM-Jl/-7xy + -» -2- (lH-t! 

25 r^/-^- 3 --r;M - 3H-^>x-T5^V-;i/- 5 -tfpy^ 

2- (6- (4-^^>7MlJV-7x;^» -2- (lH-tf^/- 

;i—3--r;p) -3H-^>x-r 5 --r;p) -tfau> ? >-i- 
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fc»3t©lfU^>#*2mHC, &*MHftO. 0 12ml 3 O^SJS 

#774- (Ki e s e 1 ge 1™6 0F 254 , Ar t 5 7 44 U;i^&@D , 

J HNMR (CDC 1 3 ) 6:1. 5 3- 2. 3 8 (7H, m) , 2. 9 7-3. 

10 (3H, s), 3. 39-3. 99 (2H, m) . 5. 06-5. 31 
(1H, m) , 6. 8 0-8. 0 4 (8H, m) 

10 ESI -MS (m/e) : 46 6 [M+H] 

mmms 1 8 

1- (2- (6- (4-^^>XMz;P-7i;^'» -2- (l-*^ 

iH-if7^- 3 =jijk) - 3H-^>x-f$^y-jy- 5 --r 
15 -fcfpu^^-i— -jl?;> 

■^68083 0 6 (IS 3) T#$nfc2- (4, 5-v75;-2- (4-* 

t -7*?;hxt;k ^i-^^-iH-k°77-jv- 3 -tuitfymz 

m^X, HSS01I3O6 (XS4) , (IS 5) £RHi©#j& ^tl^CfeTJ 

X HNMR (CDC1 3 ) 6: 1. 70-2. 37 (7H, m) , 2. 98-3. 

11 ( 3 H, m) , 3. 52-4. 02 ( 5 H, m) , 5. 0 4-5. 43 
(1H, m), 6. 74-7. 67 (6H, m) , 7. 79-7. 97 (2H, 

25 m) , 1 0. 3 8- 1 1. 0 0 ( 1 H, m) 
ESI -MS (m/e) :4 8 0 [M+H] 

mmm 319 

1- (2- (2- (5-7;^D-bfU^>-2-^;i/) -6- (4-^^> 
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7j^^-7i;^'» - 3 h - ^ >7>r $ - 5 - -r -tfpu . 

! HNMR (CDC 1 3 ) 6:1. 60-2. 50 (7H, m), 2. 85-3. 
20 (3H, m) , 3. 5 0-4. 0 0 (2H, m) , 5. 00-5. 50 
(1H, m), 6. 80-8. 10 (7H, m) , 8. 20-8. 60 (2H, 
m), 10. 50-11. 2 0 (1H, m) 
10 ESI -MS (m/e) :4 9 5 [M+H] 

mmm 320 

(1 -7$ 7 If Ji/) - (2- (6- (4-^>7JVfr-Jl/- 
-2 -If 'Jy>-2--fJ|/-3H-^>X-fS^/-;P-5- f 

15 -HPUv^-i— r;p) -^/> 

X HNMR (CD3OD) 6:0. 80-1. 10 (4H, m) , 1. 88-2. 
20 17 (3H, m), 2. 32-2. 40 (1H, m), 3. 12 (3H, s), 
4. 06 (2H, brs), 5. 21 ( 1 H, brs), 7. 18-7. 54 
(5H, m) , 7. 91-7. 99 (3H, m) , 8. 27 (1H, d, J = 
8. 0Hz) , 8. 73 (1H, d, J = 4. 3Hz) 
ESI -MS (m/e) :518 [M+H] 

25 

mmm 3 2 1 

5- (6- (1 -7-fe^;i/-tfnu v>-2— iM - 2-\j?V>-2-- <i 
Jl/- 1 H-^>X-f ^'/-JK 5 - -f Jl/^y) -If 'Jy>-2-^J|/^- 



KUik 
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nMM3 0 9 (xmi)~vnZfttcl- (2- (4, 5-v757-2-^> 

-t?PU v>- 1 --fjl/) -x*/> X±>3^- 
Wtf^^>-2-*;^^T;i/xt H^fflViT, ill2 1 (I 

@9) 75M (1S12) &&ztmMm3 i 4tmmv>jf&. z.nizmvttm 
#&. 

'HNMR (CDC 1 3 ) 5:1. 67-2. 47 (7H, m), 3. 60-3. 
92 (2H, m) , 5. 11-5. 35 ( 1 H, m) , 7. 00-7. 77 
(4H, m) , 8. 4 7-8. 7 3 (3H, m) , 9. 5 2-9. 6 8 ( 1 H, 
10 m) , 1 0. 8 8-1 1. 94 ( 1 H, m) 
ESI -MS (m/e) :4 2 6 [M+H] 

mmm 322 

1- (2- (2- (5-.3/7/-fcTUy>-2-^;P) -6- (4-**>Z 
15 Mrjl/-7i;^-» - 3H-^>X-f5^V~;W- 5 — £Jk) -If PUS? 

20 'HNMR (CDC 1 8 ) 6:1. 05-2. 40 (7H,m), 2. 80-3. 
20 (3H, m), 3. 60-4. 0 0 (2 H, m), 5. 05-5. 45 
(1H, m) , 6. 90-7. 80 (4H, m), 7. 80-8. 00 (2H, 
m) , 8. 05-8. 20 (1H, ra) , 8. 40-8. 60 (1"H, m) , 
8. 80-9. 00 (1H. m) , 10. 40-10. 80 ( 1 H, m) 

25 ESI -MS (m/e) :5 0 2 [M + H] 

mmn 323 

. 1- (2- (2- (4-^PP-bfU Vy-2-^)V) -6- (4-*?>Z 
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^vy-2-ts)^>m^m^x. n»j3 07 tmrnom 

5 X HNMR (CDC 1 3 ) 6:1. 67-2. 40 (7H, m), 3. 00-3. 
13 (3H, m) , 3. 54-3. 91 (2H, m) , 5. 10-5. 44 
(1H, m) , 6. 79-7. 52 (5H, m) , 7. 64-7. 97 (2H, 
m), 8. 36-8. 5 7 ( 2 H, m) , 10. 75-11. 2 4 ( 1 H, 
m) 

10 ESI -MS (m/e) : 511 [M+H] 

mmms 2 4 

1- (2- (2- (5-Xh^>-bfUv>-2— aV) -6- (4-^^> 
7JlM=Jtz2xJJ&) -3H-^>7>f$^V-JU-5— t)V) -fcfP'J 
15 5»-l — -2L$J> 

5 -x h^i/- h 'j 2 - *M>n§i^T, mmmz 0 7i» 

'HNMR - (CDC 1 ,) (5:2. 00-3. 40 (10 H, m), 3. 60- 
20 4 . 0 0 ( 3H, m) , 4. 2 0-5. 2 0 (4H, m) , 5. 80-6. 4 
0 ( 1 H, m) , 7. 20-9. 20 ( 9 H, m) , 11. 50-12. 00 
(1H, m) 

ESI -MS (m/e) :52 1 [M+H] 
25 3 2 5 

- 2 - t?us?>- 2 --r^-3H-^>x^s^;-;n 5 -4 



(Igl) 



WO 2005/063738 



334 



PCT/JP2004/019843 



1- ( 2 - - 4 - - h D - 7 x -3-7»-l-^--;KZ) 

US 6 2 3 9 1 5 2fcE«*nT^^»fcfi6oT^Lfc4-- hD- 
2-7Mn-^>X7;i/fkH2. 0 0 g(D^DDjjs;i/Al 2ralMI;, 
Wi&fc^fyQ. 6 5ml^M, «§iSllT10M^Um 7 

mm 2) 

N- (1- (2-7Jl/tD-4--hO-7iZJW -3-7*f-JW -7 

l- (2-7Mn-4-zhn-7x - ;w - 3 -7t>- l -^-^4 
8 0mgO7DD^Al Oml»«fcu ^^>7nJ1/*^7D>J KO. 2 9 
ml^h>Ji^7$>o. 6 3ml^Mm £«£i|E&k:T 1 5 # 

J^75Fl0ml«, T^th'JyASlOmg^M, R^«*4 
5liiKT3 0#F B m#L£ < , KMi&ifx^CTtUL, TMCTife^, 

£UTf#£. #e>tlfcffi«#i©-5rh^k HP7^>1 OmlMt hU 
7izm7^>l. 0gRtf*2ml £Jn;*L £J«£MMMTl 2P# 

*lfe?ft^tJ»i:Li:^fcc &«#/3 8 Omg0^/Dn*Ml 0m 1 
h'JxfJl/75>0. 5 0 m 1 , m&WM 0 . 2 5ml^4-^W5 
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(IS 3). 

5 l-7±.3 L )V-2- (2-7Mn-4-rhn-7xrjW -4-tFo 

N- (1- (2-7Ma-4-^hn-7i^W -3-7*f^W -7 
-tr h7S H 2 0 OmgOfh7kFD77>4ml», *lmlRI/37 
. ijt6 0 0mg£3lD*.fc^ SJ5S^^#{CT-«a#bfco KfoWLZPOn 

£f#fco a^*CD^DP*;PA5ml»?g^ HJX3\>KT5>0. 2 5m 
1, Mfcmmo. 1 3m 1 W4 - ^^^75 ; t!'J 1 Omgm, 

15 ;-;V5ml», »iJ>)A2 0mg$M, K^4ifiCT15^ 

(Wl:^DD$W^^7-Jl/=3 0/l) KTMISU £Jg 
it£#l£&&@#:©v7Xxl/^-^#/<i: btifc. 
(IS 4) 

20 l -r-t^)V- 2 - (2-7;^P-4- ( (fcfUS?>- 2 -#JM?n 
;10 -75/) -7i-JW -4-7-kh^>'-tfP'J> ? >©^ 

1 -7-t^;i/- 2 - (2-7MD-4-rhP-7irJV) -4-hFD 
^->-tfPU> J >l 4 0mg©tfU^>2m 1 ft*IHftO. 0 6ml 

Sim*.* SJStt*5 OftfcT-»««^bfc. »«£«JBEg*U 8«E*'>U 

25 »*7A^DTh^7^- (Il»:SilfJW fcT*ll«U 

*15 0mgStlfc. M5 7mg0^^/"Jl/3mlMI:> S»7*- 
-7 ^;Htt***$l 5 0 mg £in;L, S*«****H»T, 3 0 »IWJ»lxfc«, 

>- 2-#;i^>i?3 omgMi - (3-^W5;7 , Dtfjw -3- 
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5 (IS 5.) 

by>X-l-7±^)V-2- (5-"hn-2-7Mn-4- ( (tfU 
>W->X- (5--hD-2-7MD-4- ( (tfU 

5»-2-#;M?r:;M -757) -7x~;W -4-7-feh*S/-fcfD us? 

10 

1 -7-fe3\>I/- 2 - {2-7 )V*U- 4- ( (fc!US?>- 2 - 
;W -757) -4-7-t h^>—tfnU^>3 6mgOhU7 

;^n»»0. 5mlMt ^MTOO. lmim> E««ftaafcT 

15 57^- (JM&$: £on*jl/£/7*/-;|,= l 5/1) KTttfiU $ 

#^nfc^7X^l/^T-^tl^M^«^D-7h^^7^- (Ki e s 
e 1 g e 1 TM6 0F25 4, Art5744 (TOl^ftSI) , 9un$s)V& 

20 £\ iE-n^nHfeHfrtUT^fc. (Rffi: h7>X#>^#:) 
(IS 6) 

h^>7.-l- (4-7irh^v-2- (6- (4 >7Jl/*:=.;i/- 
7x;^» - 2 - tf U S*>- 2 -^)V- 3 H-^>X-T 5 5 — f 

;W -trou^>-i— -r;w -x*/>©i«s 

25 ' by>7,-l-T±^)V-2- (5-^hU-2-7MD-4- ( (fcTU 
> ? >-2-^;i/^-Jl/) -757) -7iZJW -4-7-feh+->-lf DUv 5 
>2 lmgOy^^MMy^ H 0. 5ml«, 4-*$>X)lfc- 
Jl/-7i/-JH Omg, X»t>'>7A2 0mg^M, 
fcTlBtTO^bfco iftXX (II) -7kfn#jl OOmgSM, EJ«£ 
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'HNMR. (CDgOD) 6:1. 50-1. 90 (3 H, m), 2. 10-2. 
53 (2H, m) , 2. 98 (3H, s), 3. 60-3. 90 (2H, m) , 
5. 13-5. 26 (2H, m) , 7. 03-7. 65 (5H, m), 7. 7 
8-7. 87 (3H, m) , 8. 10-8. 18 ( 1 H, m) . 8. 59 (1 
H, s) 

ES I -MS (m/e) : 5 3 5 [M+H] 

mmm 326 

h?>Z-l- (4-bh , D^>-2- (6- (4-^j>>XM^-7x 
- 2 -fcf U > ? >- 2 --f JP- 3H-^>X-T =i?V-)l- 5 --f 

^1W3 2 5T!§6nfch7>7-l - (4 -Tir h*zs- 2 - (6- 

(4-^^>7M-ji/-7x;+>') -2-tru^>-2— r;w-3H-^ 

>X-r5^/-^-5--fjl/) -tfDU^>-l — f;i/) -I^;>40rag 
0^^;-Jl,2ml«, 2 5%^hy7A* 1>^>K0. 0 15ml£fln 

S^D7b^77^- [ODS-AS- 3 6 0 -CC (YMCftl) ^ft 

X HNMR (CD 3 OD) 6 : 1. 4 8-2. 8 0 (5H, m) , 2. 99-3. 
10 (3H, m), 3. 48-4. 10 (2H, m) , 4. 40-4. 60 
(1H, m), 5. 25-5. 50 ( 1 H, m) , 7. 00-7. 50 (5H, 
m) , 7. 7 5-8. 0 0" (3H, m) , 8. 2 4-8. 4 8 ( 1 H, m) ., 
8. 48-8. 7 0 (1H, m) , 1 0. 7 0-1 1. 2 0 (1H, m) 
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ESI -MS (m/e) :4 9 3 [M+H] 
MMM 3 2 7 

(4-7)VjrU-2- (6- (4-*?>Z)V-ft-)l-yx.;* 

p'J^>-i-<;i/) -x^y > 

*1W3 2 6T#&nfc h^>X- 1 - (4-k KD^F->- 2 - (6- 

>x-T5^i/-;p- 5— r;w -kdus?>- i r;w -x^y>iomg 

10 (Dtruuftfr&lmimmz, tfX (2-* h+S/X^/P) 

h'J7D7^H0. 0 2mim, K^M^MfCT 1 0^^bfc o ^ 
&£^JEM3cU lg$MlIi^n7h^77^- (Ki e s e 1 ge 1 
TM6 0F2 54, Art5744 {*)V2#.m . $ UUifrfrk/ J - 

15 X HNMR (CD 3 OD) 6:1. 92 (3Hxl/2, s), 2. 22 (3H 
xl/2, s) , 2. 2 2-2. 8 0 (2H, m) , 3. 13 (3Hxl/2, 
s) , 3. 15 (3Hxl/2, s) , 3. 8 0-4. 4 0 (2H, m) , 5. 
2 0-5/ 5 0 (2H, m), 7. 20-7. 80 (5H, m), 7. 90- 
8. .10 (3H, m) , 8. 28 (1H, t, J = 7. 8Hz) , 8. 74 

20 (1H, brs) 

ESI -MS (m/e) :4 9 5 [M+H] 

3 2 8 

->X-1- (4-7+;h^>-2- (6- (4-^^>XJ^-7i; 
25 -2-bfU^>- 2— r^-3H-^>X-T5^/-;P-5--r;P) - 

fcfou>>>-i-^ji/) -x^y> 

ii^3 2 5 (I@5) T#e.n^->X- 1 -7ir^;i/- 2 - (5-xh 

. d — 2 —y)V^tu — 4 — ( (tfu^>-2-^j;i/^x;p) -75/) -7iz 

;W -4-T-feh+^-t!D'J^>^ViT> H»J3 2 5 COS 6) 
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*HNMR (CD3OD) 6:1. 4 0- 1. 9 0 (3.H, m) , 2. 2 0-2. 
55 (2H, m) , 3. 00 (3H, s) , 3. 62-3. 90 (2H, m), 
5. 12-5. 28 (2H, m) , 6. 98-7. 75 (5H, m), 7. 7 
8-7. 88 (3H, m) , 8. 11-8. 19 (1H, m) , 8. 60 (1 
H, s) 

E S I -MS (m/e) : 5 3 5 CM+H3 

mmm 329 

(4-kKP^> -2- (6- (4-^^>x;i/ds_;P-7x7^ 
vO -2-g« J> ? >-2-^;U -3H-^>xV$^V-;i / -s-^;i / ) -bf 

*JS093 2 8Tfc&ttfc^*-i- (4-Tiz:h^>>-2- (6- (4-pt 
^>XJl/^-7iy^y) -2-tfU> ? >-2-'f;|/-3H-^>X'f 5 

£fc«kD, a«Mb*«*»filiI#tbT#fc. 

*HNMR (CD 3 OD) 5 : 1. 8 0-2. 0 0 (3H, m) , 2. 04-2. 
75 ( 2 H, m) , 3. 12-3. 16 (3H, m) , 3. 40-4. 00 
(2H, m) . 4. 4 5-4. 5 5 ( 1 H, m) , 5. 2 5-5. 4 3 (1H, 
m) , 7. 18-7. 4 2 (3H, m) , 7. 5 0-7. 5 9 ( 1 H, m) , 
7. 6 2-7. 7 7 (1H, m) , 7. 9 0 - 8. 0 8 (3H, m) , 8. 2 
4-8. 32 (1H, m) , 8. 75-8. 81 (1H, m) 
ESI -MS (m/e) : 4 9 3 [M + H] 

HJS0iI3 3O 
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h?>7>-l- (4-7)V*U-2- (6- (4-^j^>7M^-7x7 

-2-tfu> ? >-2— rji/-3H-^>x-r$yi/-;i/-5— Qk) - 
tf a u > — i — r >>v) -x^y> 

>>X-1- (4-tHP^y-2- (6- (4-^^>XJ^Jk-7xy 

5 -2-tf»j> ? >-2— i , ;u-3H-^>x-f s^y-^-s—f jw - 

l HNMR (CD 3 OD) 5:1. 70-2. 73 (5H, m) , 3. 11-3. 
10 37 ( 3 H. m) . 3. 62-4. 51 ( 2 H, m) , 5. 24-5. 45 
(2H, m), 7. 13-7. 76 (5H, m) , 7. 94-8. 00 (3H, 
m), 8. 28-8. 33 ( 1 H, m) , 8. 73-8. 79 (1H, m) 
ESI -MS (m/e) : 49 5 [M + H] 

15 *JSM3 3 1 

1- (4-^y- 2 - (6- (4-*?yX)Vft~)l-yx.S*y) -2- 
fc? U V y - 2 - ± )± - 3 H - ^ > Xd $ ?V-)V- 5 — [ )V) - M P U 2 > ~ 

1 — r;u) -x^y> 

20 SJjWI*;!/*^ HO. 0 0 3ml £Jn&, KJf6«*nMftK:T 5#&Ht# 
bfe 0 £SSl;, HJ60iJ3 2 6T*#Wch7>^-l- (4-hHn+y- 

2- (6- (4-^^>XM^-7i;4^) -2-fcTU5»-2 — f 

ji/-3H-^>x-f5^;^-5-fjw -tfpu>>>- 1 -x* 

7>6. 7mg©^DD*Jl/A lm 1 »jfc&Jn*.fcSL 5 0*tT 

25 15»Lt h'Jx^75>0. 0 2ml £Jn*., MJ»££MK:T 

. 9SU B^SMffi^JE^^Dx'b^^^W- [ODS-AS-3 6 0-C, 
C (YMCa») &SriB : 7K-7-khxhU;i/-0. lXhiJ7Mnft»] 
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mmik&m * e&@# t Li#fc. 

'HNMR. (CD3OD) (5:2. 03 (3H, s) , 2. 68 (2H, s) , 
5 3. 16 (3H, s) , 4. 09-4. 2 2 (2H, m), 5. 70-5. 7 
7 (1H, m), 7. 05-7. 80 (5H, m) , 7. 94-8. 01 (3 
H, m), 8. 24-8. 32 ( 1 H, m) , 8. 72-8. 77 (1H, 
m) 

ESI — MS (m/e) : 491 [M+H] 

10 

3 3 2 

1- (4, 4-*?7)V*U--2 - (6- (4-^>X;P7fr-;i/-7x7^r 

-2-hfus?>- 2--f;i/-3H-^>xW$^y*-;i/-5--r;i/) -bf 

D'Jy>-l--f^) -x^7> 

15 aceu 

1 -T"fe^;U- 2 - (2-7MD-4--hn-7x-;W -4, 4-5? 

Htffrt^lfJJK). 0 3 5mlO^PDJlNM3mlgiH, -5 0gl£T 
^fMM^->H0. 0 3 5ml Sin*., KJM£NMSl£T 5#f B 1jt# 
20 L-fc. K^ttlC, H»J3 2 5 (IS 3) T?*#j&n& 1 2 - 

(2-7MD-4-rhD-7x-JW -4-fc Fn^v'-tTPU> ? >4 0 
mg©^DD^A2mlig^tem RM&-5 O^CTl 0#IHHt 
#L£o HJX^KT^O. lOmim E«tt£MK:T5#W«# 

e.nfcS3ito^oo*;uAimi»*fc, tfx (2-* h*^x^ji>) 7$/ 

t;i/7 7-h'J7P7^H0. 0 6ml£jta3.> 7 OftfcTHHSft 

HflFtt : ^I^/TOX^;^ l / 1 ) £T»S5 U 
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(Xg2) 

1- (4, 4-¥y)V*U-2- (6- (4-^>XM^Jl/-7i; + 
v) -2-tfUv J >-2— f;W-3H-^>X-f 5^y-;W- 5— (A) - tf 

5 (Xgl) T#6nfc 1 2 - (2-7MD-4-~hD- 

7i-JW -4, 4-S?7Jl/tD-linU5?>4fflViT, H»J3 2 5 (Xg 

4) ~ (xg6) tmm®%&. zn\zmvttmx\*z.np>t%m£&m.& 

1 HNMR (CD 3 OD) 5:2. 03 (3Hxl/2, s), 2. 05 (3H 
10 xl/2, s), 2. 50-2. 63 (1H, m), 2. 85-3. 15 (1 
H. m) , 3. 14 (3Hxl/2, s) , 3. 15 (3Hxl/2, s), 
3. 95-4. 25 (2H, m), 5. 44-5. 58 (1H, m), 7. 2 
2-7. 29 (2H, m), 7. 26-7. 42 (1H, m) , 7. 48-7. 
54 (1H, m) , 7. 61-7. 6 8 ( 1 H, m) , 7. 94-8. 04 
15 (3H, m), 8. 26-8. 32 (1H, m) , 8. 72-8. 77 (1H, 
m) 

ES I -MS (m/e) : 5 1 3 [M+H] 
mm 3 3 3 

20 (4-:7;k*-a-2- (6- (4-^^>7M^-7x/^ 

v0 -2-fcfu> ? >-2— r^-3H-^>x-r$^v-;i/-5— fjk) 

H^0!|3 2 7T#Bnfc7-b5#0^7- 1 - (4-7Uktn-2- (6- 
(4-^^>X^;P-7x/^i/) -2-tfU> ? >-2— f;i/-3H-^ 
25 >X-f 5 -- -tfn«JS?>- 1 -• -X^;>45mg 

(CH I RALP AK AD-H 2 c m</> X 2 5 c m 
L (^-feMb^Xmttgt) , llffi : A^>/2 -^DAV-Jl/ 30/ 
. 7 0, »Stji : 1 Oml/mi n) fcTft^fflU X^->^*T-A (&J$P# 
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W : 1 8m i n) , X^->^t-b (ftftftlR] : 2 2m i n) ***ufttfi 
X+>^"?-A 

ESI -MS (m/e) :49 5 [M+H] 
ESI -MS (m/e) : 4 9 -5 [M + H] 
H»J3 3 4 

6- (6- (i-y-fe^;u-t;puy>-2-^jp) -5- (4-^^>xjb 

l HNMR (CDC 1 3 ) 5:1. 2 0-2. 4 0 (7H, m) , 2. 80-3. 
20 (3H, m) , 3. 4 0-4. 0 0 (2H, m) , 3. 99 (3H, s) , 
5. 0 5-5. 4 5 (1H, m) , 6. 8 0-7. 8 0 (4H, m) , 7. 8 
0-8. 0 5 (2H, m) , 8. 3 5 -8. 6 0 (2H, m) , 9.10-9. 
30. (1H, m) , 1 0. 6 0-1 1. 3 0 (1H, m) 
ESI -MS (m/e) : 5 3 5 [M + H] 

H«J3 3 5 

6- (6- (l-T-fe^-tfDUv>-2— jM -5- (4-*2>Z)l 

^i/-7xy^» -ih-^>xV5^a-;u-2-- 01) -~n?>m 

^WJ3 3 4T#e.tlfe6- (6- (1 -7-fe5 1 ;i/-t!DU> > >- 2 
)V) - 5- (4-^^>W-j|/-7 X ;^» - lH-^>X-f5W- 
)V-2-^)V) --3?>f ^^HXfJ^ffl^T, HMM12 1 (Ig 
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X HNMR (DMSO-d6) 6:1. 60-2. 6 0 (7H, m) , 3. 21 
(3H, s) , 3. 6 0-4. 0 0 (2H, m) , 5. 0 0-5. 2 0 (1H, 

m) , 6. 9 0-7. 6 0 (4H, m) , 7. 8 0-8. 0 0 (2H, m) , 
• 8. 3 0-8. 6 0 (2H, m) , 9. 2 0 (1H, s) 
5 ESI -MS (m/e) :52 1 [M+H] 

^«J3 3 6 

2- (6- (4-^^>XMzJV-7x;^» -2-fcTUy>-2-*f 

10 y^^75 P 
COS1) 

2- (6- (4-^>XM^l/-7i^-» -2-tfU> J >-2— f 

;i/-2, 3-ytHD-iH-^>x-f f;W -tfD'Jv* 
>-i-*;w^>^ 4-- hP-7xn;vxxxJi/©-&fig 

15 ^J60!ll 6 3T#Sftfc5- (4-^^>XM-;V-7x;^» -2- 

t?u s»- 2 --oi/- 6 - tfn u vy- 2 —ov- 1 h-^>x< s.yv-)v 

X^->^^^-B 3 7mgOTh7th , D77>lral» > h'JX^7 
5>0. 0 6 0mlR«-4--hn^>!/'f;P2 lmgftJKJfcin*., £ 

20 mmZWVhtf^yj- (Ki e s e 1 ge 1™6 0F 2S4 , Ar t 5 744 ( 
*;P*tt») s ZUU%)\K/**? J -1V= 1 0/1) KlTttSlU $JBfc£- 

(XS2) 

2- (6- (4-^^>X;i/*x;i/->'x/^5/) -2-tf'J> 5 >-2--r 

25 )v-3H-^>x-i s^y-;w-5--r;u) -tfpu^>-i-^;p#>m 

2- (6- (4-/^>XM^-7x;^» -2-tfU> ? >-2-^ 
;i/-2, 3-^kHD-lH-^>X-f5^V*-^-5- f;w -tfPU^> 
- 1 -#;i/#>^ 4-XhP-7x -Jl/X7xfJP 2 0rag©Th7kh'O7 
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5>lmlMl;, >>*3^75 > (2. 0M Th7th*D77^t) 1 

m i &un*., Kfomzkm*. i o omzT-m&ptwvrc. Kfommzmm 

»6nfc39Ht*jC«+ffi«^DThif77^- (ODS-AS-3 
• 60-CC (YMCttfi) »ftffi:*-7t^hiJJl/-0. l%hU7;V# 

X HNMR (CD 3 OD) <5 : 1. 8 0- 1. 9 2 (2H, m) , 1. 94-2. 
07 (1H, m) , 2. 3 3-2. 42 (1H, m) , 2. 80 and 2. 

10 85 (total 6 H, each brs) , 3. 12 (3H, s) , 3. 
52-3. 58 (1H, m) , 3. 62-3. 78 ( 1 H, m) , 5. 19- 
5. 26 (1H, m), 7. 16-7. 80 (5H, m), 7. 91-7. 9 
9 (3H, m) , 8. 2 7 (1H, d, J = 7. 6Hz), 8. 73 (1H, 
brs). 

15 ESI -MS (m/e) :5 0 6 [M+H] 

3 7 

1- (2- (2- .(6-fcFa^>-tf'Jy>-2— Ok) -6- (4-*g 

20 u> ? >-i— r;p) -x^y > 

6-hFP^v'-tfUv 5 >-2-^;i/^>m$ffiViT, HW!l3 0 7 tTO 

a HNMR (CD 3 OD) 5:1. 75-2. 47 (7H, m) , 2. 97-3. 
25 2 6 (4H, m) , 3. 4 4- 3. 9 6 (2H, m) , 5. 20-5. 40 
(1H, m) , 6. 6 0-8. 0 5 (1 0H, m) 
ESI -MS (m/e) : 49 3 [M + H] 



MM 3 3 8 
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1- (2- (6- (4-7Mn-7ir:j^7 7-Jl/) — 2 — bf U v ? >— 
2 )V- 3H-^>XWS^>/-Jl,- 5 -4)V) -fcfD'J>>>- 1 

crgn. 

2- (4-7$y-2-7MD-7x"JW - fcrn-JP- l -fi)\,i£>m. 

4-7*Dt-3-7MD-7i-^75>l g©i?* b^>X*>l 0 m 
ljgttfc, l- (t-yh^>AMr;W tfD~;i,-2-#D>g|i. 6g, 
r h h U 7x-;^X 7^f >A7^>)ix 2 OOmg, matim* h U V 

tt<K: a*u->/i»x^=«2/i) K:<fcD««u mm<kiam$m&® 

CDS 2) 

2- (4-75/-2-7MP-7x-;W - tfn U 5?>- 1 -%)\,tf> 
Wt t-7*fJH7fJK0M 

2- (4-7$;-2-7MD-7x-;i/) - tf D-;i/- i -^j;i/^>m 
t-^/H7f;P2. 2gO2-7*D/V^l/50ml}|jgl:, tK 5 m K 
5 6 6 OmgZMZ, 5 0 kg f / c m 2 07K^JE#ffl^T> 

5 ostti am&wvtc. mmzty^ met***, '**&*£e*£u 

(IS 3) 

e«J^>-2-*;i/#>^- (4- (1 -7-fe^-tfDU^>-2— - 
) -3-7Wn-7x"JW -75 

2- (4-7$y-2-7MD-7xz;W - tf D U 5>>- 1 -%)Vi£> 
M t-7*^iXfM8 1mg(0eiJj?>2ml8Sl:, tfU>>>-2- 
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*M>t9 0mg, 1- (3 --J^)V7^J^U\i)V) - 3 

$ h • -mm. 1 9 o mg ^jii^ftj^., R«tt&safcT 3 nmmwL 

• TKM^^^^AT^bfco igl^WSb, #&n&2§&3 0 Omg 
5 K4N:i:m-v#*1t>$&2ml S^^MtCTlW^bfe. 

u %t>ntcmm<D¥Vz?>im\®m\z, mymmo. 0 2 0mi£3jn;t, 
DJjs;i/A/^^y-;i/=5 0/1) ctsiu, mmfc&wzn&mfttLT 

(XU4) 

15 tfU> 5 >-2-^;i/^>i?- (4- (1 -T-fe^;i/-tfDU^>-2— 
) - 5-7MD-2-^hD-7x-JW -75 H©M 

fcTU5»- 2 -*;i/sj?>»- (4- (l-T-fe5 t ;P-troUS?>-2— -f 
;W -3-7Mn-7x-;W FOh'j7MoSt3mlMH, 

20 JBEgSLfcSt i'ODJjNMTMb, 7PP 
#;kfcfcTSltt»bfc. W*l/I£-&fc>ttT> tt»A**T!«E»L, &7jq»V;7* 

n7h^7^- (&H&&: ^pptfukA/;* 5 0/1) ictis 

25 (Ig5) 

1- (2- (6- (4-7^0-7x^^77^) - 2 - fcT U 5? 

>- 2 — r ;v- 3 h-^>x-t s 5 - ifp y s»- 1 — r 

VVzS>-2-%)ltf>Wt- (4- (1 -T-fe^;i/-tfPU> 5 >- 2 — T 
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)V) -5-7JWn-2--hD-7x-JW -T5 H 5 OmgON, N-v 
^^;i/^;PA7$ KlmlMC, 4 - 7;^n-^>-fe*>^-;i/2 Omg, 
^*'J^3 Omg^Itti, £/M£l 0 0jtKT2B#FeTO£bfc. £ 
Jfc&K&ftXX (I I) ~7j<fn^3 0mg^M> «$££6K:i 0 om\Z 

5 T3mmmwLtc. mm. K^m^mmwmzx^L, ^ddmac 
t>ntcm : m*ftmmmm!7u*?htf77j- cki e s e 1 ge i™6 of 2 54 , 

Ar t 5 744 (*;!^ftg?) , ^ D P*;^/;*^/ -;P= 1 0/1) CT 

10 J HNMR (CDC 1 3 ) 5 : 1. 6 0-2. 5 0 (7H, m) , 3. 60-4. 
00 (2H, m), 5. 20-5. 80 (1H, m), 6. 90-7. 10 
(2H, m), 7. 15-7. 80 (5H, m) , 7. 80-8. 00 (1H, 
m) , 8. 3 0-8. 4 5 ( 1 H, m) . 8. 5 5-8. 7 0 ( 1 H, m) , 
10. 60-11. 2 0. (1H, m) 

15 ESI -MS (m/e) :4 3 3 [M + H] 

nrnm 3 9 

1- (2- (6-.( 4-^^>^z;i/-7xZ^77-J|/) -2-bf 

u^>-2--ni,-3H -^>xy5^A-;i,-5-- ni) -tfpu>>>- 

20 1— -3L$jy 

4-^^>X)V^-)l-0^y^-jV^^ r , HWJ3 3 8 (JlU 

X HNMR (CDCI3) 5:1. 4 0-2. 4 5 (7H, m) , 2. 8 0-3. 
25 2 0 (3H, ra) , 3. 5 0-4. 0 0 (2H, m) , 5. 20-5. 65 
(1H, m), 7. 10-8. 25 (8H, m) , 8. 30-8. 50 ( 1 H, 
m) , 8 . 5 0 - 8. 8 0 ( 1 H, m) , 1 0. 6 0 - 1 1. 4 0 ( 1 H, 
m) 

ESI -MS (m/e) :4 9 3 [M + H] 
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mmm 340 

N— (5- (6- (1 -7iz^;U-fcfaU^>-2-- 1 )V) -2-fcfUv?>- 

' 2— i )V~ iH-^>x-r ^yy-ji- 5— -fcf US^>- 2 — i 

5 )V) -7t H 

1- (2- (6- (6-T^y-lfU> f >-3--r;i/^i/) -2-tiU^ 

>- 2 --r;i/- 3 H-^yx-c 5 5 )V) - tfo u >>>- i —r 

10 ^»J12 1 (IglO) T#£ftfcl- (2- (6-hFD+y-2-H 
'Jy>-2--f^-3- (2-h'J^5 : ;i/y7^-Ih^^) -3 
H-^>X-( $?V-)V- 5 —1 )V) -tfo )J >>>-l — -X^/>5 
5. 0 mg © tf U 5?> 1 m 1 mmz, 5-7u*-2-~ hO-t?U>>>5 3. 
5mg, »y<)A8.4. 2mg> III (I I) 2 5mg£in;5L RfoW. 

yj±-V&mvtco M^MOTSU #6>*ifcMcDX^ y->2ml|«li 1 
t H^^>-7jcfntl0. 0 16mK ^;Ufi!i!«2 0 mg £iP;L, 

S^S:^iCT3 0#P*SHi#bfc. $5$£i?5K Ml£0iii3cU mUZWi, 
20 JMSLfc. #£ftfc^a£, frmmnm$W?Y>f7 7<<~ (Kiesel 
ge 1™6 0F 2 54 , Ar t 5 744 , ^DD*M//^y- 

(ZDS 2) 

N- (5- (6- (1 -7iz?MI/-fc!a 2-^JP) -2-tfUS^ 

25 >- 2 --r;p- iH-^>X-f5^;-;p- 5 -^Jljr^is) -IfUv 5 ^- 

1- (2- (6- (6-T$7-t!U> ? >-3— -2-E'Jy 

>-2--r;i/-3H-^>x-r5^/-;i/-5--f;0 -enu^>-i— < 

)V) -X^y>13. 7mg©H'J^>lml«t, &*H®0. 0 0 5m 
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fij&«S«JBES*U #e>ft£^a£$ffi*ra#£n^h^7^- (OD 
S-AS- 3 6 0 -CC (YMCfti) SIMB : TK-J-fc hxHJJl'- 0. 
5 l%HU7;^n»K) M^>'JA^7A^o?h^7^- (J1BB& 

'HNMR (CDC1 3 ) 0:1. 64-2. 4 4 (lOH. m) , 3. 57- 
3. 91 (2H, m), 5. 26-5. 62 ( 1 H, m) , 6. 76-8. 7 
10 4 (lOH.m), 10. 59-11. 31 (1H, m) 
ESI -MS (m/e) : 45 7 [M + H] 

mmm3 4i 

1- (2- (6- (6-7-fc^;i/-fc?U^>-3— OM-3^» -2-fcfUv 
15 >~ 2 z^Qkz 3 H-^>7,W 5 —i)V) -Mu U 1 ~ f 

1- (5-yn^E-tf«J^>-2-^;i/) -X*y>£JS^T, »12 

20 X HNMR (CDC 1 3 ) 0: 1. 6 6-2. 4 2 (7H, m) , 2. 59-2. 
7 4 (3H, m) , 3. 51-3. 90 (2H, m) , 5. 12-5. 45 
(1H, m), 6. 85-8. 10 (6H, m) , 8. 30-8. 70 (3H, 
m), 10. 86-11. 24 (1 H, m) 
ESI -MS (m/e) :44 2 [M + H] 

25 

HJSM3 4 2 

2- (5-^D ; E-HU^>-2-fJP) -5- (4-^>7JWfrx;^- 

7x;^» -6-ifauv>-2— f;y- iH-^>x-r x^- 
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mmms o 6mt>nit7±*fc<D 2 - (5 --ju^-w 2 

)V) -5 - (4-^^>7M-JV-7x/^y) -6-t!piJ5?>-2H 
;P-lH-^>X-f $^!/-;H 0 OmgSft^ffl/flfc^A (CHI RAL 
PAK AD 2cm*X2 5cmL (^-f«fe;Wb*lS!l4fcll) ; 

5 *U->/-ry^D^y-;p/s?x5 1 ;w7$> 20/80/0. 1, «B8:i 

Oml/min) fcTft^gJU Xt^rfT-A (ft^m : 2 4mi 
n) , X^>^^T-B (fiMWK: 2 7m in) *ft-£ftifttt#fSt £ t 

10 H»J 3 4 3 

1- (2- (2- (5-^P^-hf'J^>-2— r;|/) -6- (4-^>7, 
M-;h7i^y) -3H-^>X-f5y';-^-5--f;V) -tfP'Jy 

>-!--( )V) -x^y> x^->^t-a 
^J£#!l 3 4 2 T#£>ftfc 2 - (5 -yn^E-tf y 2 —f ;p) -5- 
15 (4-^>7Jl/*x;i/-7xy^» -6-tfou^>-2-- r;u-iH- 
^>X-f 5 It - A 43mgOlf'J^>lml 

*w»o. o 2 omi &ta^ K^m^mmx-i o$hwj»#l&. Ri&ttfcfia 

20 (K i e s e 1 g e 1 ™6 0 F 254 , Ar t 5 7 44 i*)V2%M) , i'DD* 

'HNMR (CDC 1 3 ) 6 : 1. 6 0 -2. 4 0 (7H, m) , 2. 80-3. 
20 (3H, m), 3. 50-3. 95 (2H, m) , 5. 0 5-5. 45 
(1H, m) , 6. 90-7. 80 ( 5 H, m) , 7. 80-8. 00 (2H, 
25 m), 8. 10-8. 30 (1H, m), 8. 60-8. 80 (1H, m) 
ES I -MS (m/e) : 5 5 5, 5 5 7 [M+H] 

. »3 44 

1- (2- (2- (5-7" > a^-lfU^>-2-^;i/) -6- (4-^>7> 
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)Vft-)V-y^y3ris) -3H-^>X-r$^V-;i/-5— lik) - If PUS? 

^WU3 4 2T#^tlfe2- (5-7*P^-tf'J^>-2--r;P) -5- 
(4-^^>7Jl/»-7x;+v') -6-¥uVP>-2—()V- 1H- 
5 ^>X-f5^V-^ X^^T-B^ffl^T, HWJ3 4 3 ^H^©^, 

H«J 3 4 5 

10 1- (2- (6- (4-^>7JPfrXJP-:7x/^>) -2- (5-fcfX 

;p-eu^>-2--i > ;p) -3H-^>xV$^;-;p-5--fjy) -tfou 
1 — r;i^) -x^y> 

15 e>%9*n&mfctvTWc 0 

'HNMR (CDC 1 8 ) 6:1. 20-2. 40 (7H, m) , 2. 90-3. 
15 (3H, m) , 3. 50-3. 90 (2H, m) , 5. 00-5. 45 
(1H, m) , 5.. 48 (1H, dd, J = 5. 6, 11. 2Hz) , 5. 9 
4 (1H, dd, J = 5. 6, 17. 6Hz), 6. 70-6. 85 (1H, 
20 m) , 7. 0 0 - 7. 2 5 (2H, m) , 7. 2 5-7. 8 0 (2H, m) . 
7. 80-8. 00 (3H,m), 8. 30-8. 40 ( 1 H, m) , 8. 5 
5-8. 70 (1H, m), 10. 50-10. 80 (1H, m) 
ESI -MS (m/e) :5 0 3 [M+H] 

25 3 4 6 

1- (2- (6- (6- (l-hHD^^-l-^fJk-x^) -fcT'jy 

>- 3 - 2 - tf u 2 --f ;v- 3H-^>x-r j^/r: 

jv-5—i)V) -tfpu^>- 1 — rjk) -x^y> 

^»<I3 4 lTi^nfel - (2- (6- (6-7ir^;i/-tfUv>-3- 
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<i)Vttis) - 2 - If U Vy~ 2 -< )V- 3 H-^>X< $y V— 5 — 

;W -tfau> ? >- l — -i^;>i5. 0mg©jh7tKD77> 
1. 5mlg«H, -7 SSfcTpWHJ^A (1. 0M ^X3MUx-x 
0. lml£;&n;JL £M££-7 8gfcT3 0#p B m#L£o 

^n7b^7^- (Jg|§«: ZUUifrjVh*/**? J-)\,= l . 5/1) \z 

. J HNMR (CDC 1 s ) 0:1. 46-1. 63 (6H, m) , 1. 6 3- 
10 2. 47 (7 H, m) , 2. 87-2. 99 and 3. 34-3. 91 
(total 3H, each m), 5. 18-5. 51 ( 1 H, m) , 6. 
72-7. 91 ( 6 H, m) , 8. 17-8. 68 ( 3 H, m) , 10. 5 
4-10. 94 (1H, br) 
ESI -MS (m/e) :4 58 [M+H] 

15 

MMM 3 4 7 

(5- (6"- (1 -7ir^;i/-tfPU> ? >-2--l > ;P) -2-tf'J> ? >-2- 

20 ^JS#I3 4 0 (XS1) T#e>*lfcl- (2- (6- (6 -75y-tfiJ ^ 
>- 3 — -2-tfU> > >-2 -^r;P-3H-^>X<5^/- 
)V-5--()V) -trDUv>- 1 -x^/>14. 4mg©tr»J^> 
lml«tc, ^DD^ii^O. 0 0 3ml£Jn;L S^^MMtT3 
O^l^bfco £^£MJE®3cU ®t>ntcmmh>)7)V*aMMlm 

fc39?t*j!*ffi+JE»#^DTh^7 7^- (ODS-AS-3 6 0 -CC (Y 
MCtS) ^S»ffi : *-7"fehXhU;i/-0. lXhij7JPtn»») 

= 9/1) lc«fc0««U ««ft^«i^Jlt6}fttt«b»^LT#fc. 
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X HNMR (CDC 1 3 ) 6:1. 14-1. 51 (3H, m) , 1. 52-2.. 
46 ( 7 H, m) , 2. 78-2. 93 and 3. 51-3. 88 (to 
t a 1 3 H, each m) , 4 . 16-4. 26 ( 2 H, m) , 5 . 2 
7-5. 63 (1H, m) , 6. 80-8. 69 (1 OH, m) 
5 ESI -MS (m/e) : 48 7 [M + H] 

mmm 3 4 8 

1- (2- (6- (6- (5-*^)V- [1, 2, 4] ttWT"S-)V- 
3— Ok) -E'J$?>-3-« f jk^>0 -2-fcf'Jy>-2— 01/-3H- 

io ^>x-f$^/"^-5-^fji/) -hp'J v>- 1 -- t;p) -x^y> 

! HNMR (CD C 1 8 ) . 5 : 1 . 49-2. 42 (7H, m) , 2. 54-2. 
15 71 (3H, m), 3. 50-3. 88 (2H, m) , 5. 04-5. 48 
(1H, m) , 7. 00-8. 6 7 (10H, m) 
ESI -MS (m/e) : 48 2 [M+H] 

mmm 349 

20 3 - (2- (6- (4-^^>^;V^-Jl/-7xy^'» -2-fcTU5?>- 

2 --oi/- 3H-^>x-rs^v~;i/-5--r;i/) -hpu^>- 1 --r 
2k) -3-^v-ypb!^m;p 

25 l HNMR (CDC 1 3 ) 6:1. 80-2. 05 (4H, m), 3. 05-3. 
25 (4H, m) , 3. 4 7 -3. 9 3 (3H, m) , 5. 19-5. 41 
(1H, m), 7. 00-7. 59 (5H, m), 7. 82-7. 99 (3H, 
m) , 8. 35-8. 41 (1H, m) , 8. 62-8. 68 ( 1 H, m) 
ESI -MS (m/e) : 5 0 2 £M+H] 
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mMM3 5 0 

^P7°Pkr;U- (2- (6- (4-^^>XMZJH7x;^-» -2- 

' tf u S? > - 2 — f Ji/- 3 H-^>X-r § ^Azikz 5 — r - tf p u 

5 i — r jp) -*#y> 

c ttmx \t c n 6 <h t § jft^fe^s n t t «k o , mmtt&m * e &® 

X HNMR (CDC1 3 ) 6 : 0. 9 2- 1. 08 (4H, m) , 1. 60-1. 
10 66 (2H, m) , 1. 85-1. 99 (2H, m), 2. 20-2. 38 
(1H, m) , 3. 0 5- 3. 0 8 (3H, m) , 3. 6 3-4. 0 0 (2H, 

m), 5. 33-5. 41 ( 1 H, m) , 7. 12-7. 44 (5H, m) , 

7. 86-7. 92 (3H. m) , 8. 40-8. 44 (1H, m), 8. 6 

0 - 8 . 6 8 ( 1 H, m) 
15 ESI-MS (m/e) : 5 0 3 [M+H] 

mmm 351 

3, 3, 3-b'J7JI/tD-l- (2- (6- (4-^>7JPfr-;i/-7x 
/^r;» - 2 - tf »J5?>- 2 3 H - g >X-f $ - 5 — f 

20 )V) -tfP'J> ? >-l— -7 P PA°>-l-^> 

3, 3, 3-hU7;i/^D-yD^>«SfflViT» &|fe0!l2 9 6 £ft$® 

1 HNMR (CDC 1 3 ) 6:1. 85-2. 40 (4H, m) , 2. 90-3. 
25 27 ( 5 H, m) , 3. 65-3. 90 ( 2 H, m) , 5. 15-5. 43 
(1H, m), 6. 97-7. 63 (5H, m), 7. 84-7. 96 (3H, 
m), 8. 38-8. 43 (1H, m) , 8. 60-8. 68 ( 1 H, m) 
ESI -MS (m/e) : 5 4 5 [M+H] 
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mmm 352 

(2- (6- (4-^>^;i/fr-;i,-7x7^'» -2-HUv>-2--r 

;p-3H-^>xW$^/-;i/-5--i > ;io -if p u> ? >- 1 -A)V> - 

'HNMR (CDC 1 3 ) (5:1. 85-2. 33 (7H, m) , 3. 05-3. 
10 (3H, m) , 3. 63-4. 08 (5H, m) , 4. 15-4. 62 
10 (1H, m), 5. 33-5. 62 (1H, m), 7 . 11-7. 55 (5H, 
m), 7. 84-7. 95 (3H, m) , 8. 37-8. 42 (1H, m) , 
8. 60-8. 67 (1H, m) 
ES I -MS (m/e) : 5 3 3 [M+H] 

15 ^»J3 5 3 

N- (2- (2- (6- (4-^^>XM^-7x/^» -2-fcfUv* 

y- 2 — ov- 3 H-^>x-f sgv^jkz 5 zrQk) u s?>- 1 -- f 

1 HNMR (CD C 1 3 ) (5:1. 90-2. 05 (8H, m), 3. 07-3. 
09 (3H, m), 3. 47-4. 01 (3H, m), 5. 16-5. 40 
(1H, m), 6. 52-6. 70 (lH,m), 7. 04-7. 20 (2H, 
25 m) , 7. 3 3-7. 5 7 (2H, m) , 7. 8 4-7. 9 8 (3H, m) , 
8. 35-8. 38 (1H, m), 8. 61-8. 67 (1H, m) 
ESI -MS (m/e) :534 [M+H] 



^J8S0j3 5 4 &7XtU3"?—A) ,3 5 5 (v77>t^7-B) 
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1- (1- (6- (4-^>7JV>ft-;)/-7x7=^» -2-tfUv>- 

2 z^Uku 3H-^>xv$^7-;i,- 5 —ov) -h°au>?>- 2 --r 

&££ija^:b-ii:3 elites SIf^!|$^fi@«:0^77Tl/tT- 
D^h^^^^- (Ki e s e 1 ge 1 ™6 0F 2 54 , Ar t 5 744 

1- (1- (6- (4-^^>^|/^jy-7 x ;^y) -2-tf'JS?>- 

2- -i > ;i/-3 H-^>>c-i > $^i/>-;i,-5--<;i/) -if uw>-2-<< 

X HNMR (CD 3 OD) a : 1. 09 (3H, d, J = 6. 7Hz) , 1. 6 

6- 1. 78 (1H, m), 1. 80-1. 99 (3H, m) , 3. 06-3. 
18 (1H, m) , 3. 12 (3H, s) , 3. 6 1-3. 6 9 (1H, m) , 
3. 7 8-3. 8 3 (1H, m) , 3. 9 0-3. 9 9 (1H, m) , 6. 9 

7- 7. 81 (5H, m) , 7. 89-8. 00 (3H, m) , 8. 26 (1 
H, d, J = 8. 2Hz) , 8. 74 (1H, d, J = 4. 7Hz) 

ESI -MS (m/e) :47 9 [M+H] 

1- (1- (6- (4-^^>7J|/^-7 x ;^-» -2-lfUv>- 
)V) v7X^lx^-v-R 

X HNMR (CD3OD) 6:0. 76 (3H, d, J = 6. 3Hz) , 1. 7 
0-1. 8 2 (3H, m) , 1. 9 2-2. 0 0 (1H, m) , 3. 06-3. 
13 (1H, m) , 3. 10 (3H, s) , 3. 6 1-3. 6 9 (1H, m) , 
3. 83-3. 90 (1H, m), 3. 95-4. 03 ( 1 H, m) , 7. 0 
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4 (2H, d, J = 8. 9Hz) , 7. 3 7-7. 44 (2H, m) , 7. 4 
6-7. 49 (1H, m) , 7. 89 (2H, d. J = 8. 9 Hz) , 7. 
93-7. 99 ( 1 H. m) , 8. 27 ( 1 H, d , J = 7 . 8Hz), 8. 

" 74 (1H, d, J=4. 7Hz) 

5 ESI -MS (m/e) : 47 9 [M+H] 

mmm 3 5 6 

5- (2- (l-^JUa-p-x^Jl/) -tfaUv>-l--f;P) -6- (4- 
^^>^;^»n;v-7xy^r5/) - 2-tf'J> ? >- 2 — fJ|/-lH-^>X-f 

10 $ 

mi&M3 5 4Tf6nfcl- (l- (6- (4-^^>7M-Jl/-7iy 
-2-KUy>-2-fJV-3H-^>X'f5^/-^-5-' f;» - 
tfPU> ? >-2— f;W -X^/-;U mf^Y-A2 1mg0^DP 
^Mlml - 7 8^{CT^X5 i ;i/T5yiJ-;i'7T— h U:7;fc**U H 

15 0. 0 0 7ml £in*.> £«£-7 8gfcTlHFWLfc 0 K^SSfi 

^DYh^77^- (K i e s e 1 ge 1™6 0F 264 , Ar t 5 7 4 4 

20 «St£H#£LT»fc. 

'HNMR (CD 3 OD) 6:1.18 and 1. 24 (total 3H, 
each d, J = 6. 3, 6. 7 Hz) , 1. 53-1. 78 ( 1 H, m) , 
1. 83-2. 00 (3H, m) , 3. 11 (3H. s) , 3. 11-3. 2 
0 (1H, m) , 3. 52-3. 61 (1H, m) , 3. 89-4. 01 (1 

25 H, m) , 4. 6 3-4. 8 7 (1H, m) , 7. 04 (2H, d, J = 9. 
0Hz) , 7. 21-7. 53 (3H, m) , 7. 89 (2H, d, J = 9. 
0Hz) , 7. 9 6-8. 0 2 (1H, m) . 8. 27 (1H, d, J = 7. 
8Hz) , 8. 74 (1H, d, J = 4. 7Hz) 
ESI -MS (m/e) :48 1 [M + H] 
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m&M 3 5 7 

5- (2- (i-y)V^u-^)V) -tfau^>-i--r;i/) -6- u- 

^WJ3 5 5T#"bfrlfcl - (1- (6- (4-^^>7;V»-7 X y 

3 5 6 tn*©^ JinKupi;fc^xttJin&i:flratts*a^t)-&*;: 

l HNMR (CDgOD) 5:0. 99 and 1. 09 (total3H, 
each d, J = 6. 5, 6. 2Hz) , 1. 5 9-1. 8 3 (3H, m) , 
1. 9 3-2. 0 3 (1H, m) , 3. 00-3. 10 ( 1 H, m) , 3. 0 
9 (3H, s) , 3. 5 4-3. 6 7 ( 1 H, m) , 4. 10-4. 19 (1 
H, m) , 4. 3 7-4. 5 4 (1H, m) , 7. 04 (2H, d, J = 8. 
9Hz) , 7. 3 6-7. 4 8 (3H, m) , 7. 86 (2H, d, J = 8. 
9Hz) , 7. 94-7. 9 8 (1H, m) , 8. 25 ( 1 H, d, J = 7. 
8Hz) , 8. 72 (1H, d, J = 4. 7Hz) . 
ES I -MS (m/e) :48 1 [M+HJ 

H«J3 5 8 

1- (1- (6- (4-^^>7M-Jl/-7x;^-» -2-fcfUS?>- 
)V) -JL*?J> 

SftW>3mlt, -7 8ftfcT*ft**tfU;pp. 0 8 0ralR^ 
*9^*;WjM^>F0. 0 8 7ml^Jli»^. % 7 8&ICT 1 0# 

Wit#£, -7 8^{:tHIi3 5 4Rl^3 5 5T#6nfcl - (1- (6- 

(4-^^>XH-JV-7x/^y) -2 - t P U> ? >- 2 — OU- 3H-^ 
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£-7 8lfcT3 0^M, hUx^T5>0. 4 2ml&in*., $ 6 

7^f- (K i e s e 1 ge 1™6 0 F 254 , Ar t 5 7 4 4 (*;l^th«) , £ 

. 1 HNMR (CD 3 OD) 5 : 1. 7 8- 2. 0 7 (3H, m) , 1. 94 
10 (3H, s), 2. 20-2. 29 (1H, m) , 3. 06 (3H, s), 3. 
37-3. 45 (1H, m) , 3. 64-3. 77 ( 1 H, m) , 4. 27- 
4. 30 (1H, m), 6. 80-7. 44 (5H,m), 7. 80-7. 8 
8 (3H, m) , 8. 27-8. 40 ( 1 H, m) , 8. 61-8. 62 (1 
H, m) 

15 ESI -MS (m/e) : 47 7 [M + H] 

H»!|3 5 9 (X^->^T-A) , 3 6 0 (X^->^T-B) 

1- (1- (6- (4-^^>XM-j|/-7x;»-» -2-fcf'J^>- 

2 zJJ^Z 3H-^>XV$^y-;U- 5 -4 )V) — bf P US?>- 2 -^f 

20 ;v) -x^/> xj-yj-^-A. r.^'x^->^t-b 

SaS«3 5 87?#6nfc7t5#01- (1- (6- (4-*?>X)l&- 
Jl/-7x/^» -2-tfU^>- 2-^;P-3H-^>X-T5^y-;U- 
5-^;W -tTDUv>-2— f;W -I^;>2 7mg^^|l*7A 
(CHIRALPAK AD-H 2 cmd)X2 5 cmL (^tMfli 
25 am) , : X^y-M : lOml/min) ICT^^U X 

^>3^T-A (fi^tKrlHI: 2 0. 8min) , Xi- B (&i#P# 
fl3 : 4 6 . 9 m i n) tttlZtWmGmftt LT#fc 0 
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1- (1- (6- (4-^>W^-7i/^-» -2-tfU^>- 
ESI -MS (m/e) :4 7 7 [M+H] 

5 

1- (1- (6- (4-^^>XM^-7x/^-» -2-tf'J^>- 

2- ^JP-3H-^>X-f$^;-;l/-5-^;i/) -H □ U>?>- 2 

ESI -MS (m/e) :47 7 [M + H] 

10 

mmw3 6 i 

1- (1- (6- (6-**>7>)\,&z.)\,-\*V*?>-3-<{)Vtt*/) - 

2 - bf' J 2>= 2 --r;i/- 3H-^>X-f 5 5 — < ji/) -fcfa u 2 
y-2— i)V) -x^y> 

15 H»J19 6 (IS 3) T#6tlfc5-^;i'^D-4- (6 -*#>X;i/* 

-;i/-tfu> ? >-3-^;v^^) -2--bn-7x-jV75x msi- 
(2-tTPU^^Ji/) x^y-;i/^ffiViT, ^»J3 5 4, 35 

20 X HNMR (CD3OD) 5:1. 8 0-2. 10 (3H, m) , 2. 0 8 (3 
H, s) , 2. 28-2. 39 ( 1 H, m) , 3. 24 (3H, s) , 3. 4 
0-3. 47 (1H, m) , 3. 66-3. 73 (1H, m) , 4. 46 (1 
H, t, J = 7. 4Hz) , 7. 17 (1H, s) , 7. 4 0 (1H, s) , 
7. 48 (1H, dd, J = 2. 7, 8. 8Hz) , 7. 54 ( 1 H, dd, 

25 J=4. 9, 7. 6Hz), 8. 02 (1H, dt, J = 0. 8, 7. 8H 
z) , 8. 07 (1H, dd, J = 0. 6, 8. 8Hz) , 8. 24 ( 1 H, 
d, J = 7. 8Hz) , 8. 46 (1H, dd, J = 0. 6, 2. 7Hz) , 
7. 78 (1H, dt, J = 0. 8, 4. 9Hz) 
ESI -MS (m/e) :47 8 [M + H] 
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6 2 (X^>^3"?-A) , 3 6 3 (X^->^T-B) 

1- (i- (6- (6-^^>x;i/A}N-;i/-tfu> ? >-3--f;i/^i/) - 

2- tru^>-2-^ r;i/-3H-^>xv$^v-;i/-5— -gnu^ 

«0»J3 6 l"e%*>tltt7±S.ft<Dl - (1- (6- (6-^^>X;l/*X 
)V- tf US?>- 3 — - 2 - fc!U 2 —HP- 3 H-^>XW 

^Sffl*7A (CH I RALPAK AD-H 2cm0X2 5craL W 
10 ±)Mk^Xm&m , liffi : X^y-;k : 10ml/min) 

##fiJU X+>5F:f7-A (ft&ftffl: 2 8. 8min), x^->^v- 
B (fimn : 4 8. 2m i n) tttlZnmt&mikt LT*§&. 

l- (l- (6- (6 -r^^>7,;i/»x;p- tf u v>- 3 zjiJk£*M - 

15 2-tfUy>-2--f;i/-3H-^>X-f$^V > ";i/-5— T^-tfPU^ 
ESI -MS (m/e) :47 8 [M + H] 

l- (l- (6- (6-*?>zA*-)i-¥W>~ 3--ov**y) - 

20 2 - tf'J i?>- 2 — fJU- 3 H-^>X-Y $ 5 — f ;|/) -bfpijy 

>-2— f;|/) -Xff/> x^->^t-b 
ESI -MS (m/e) : 47 8 [M+H] 

$mm 3 6 4 

25 (2 5) - 1 - (6- (4-^^>X;i/^x;i/-7x/^S>) -2-fcfU^ 

>- 2 -- r;u- 3 H-^>x-r ^ 5 -- r ;i/) " - go u y>- 2 

ii«147?#enfc5-7MD-4- (4-^^>7J^J|/-7i/ 
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X HNMR (CD C 1 3 ) 6 : 1. 91-2. 03 (3H, m) , 2. 26-2. 
5 0 ( 1 H, m) , 3 . 0 2 and 3. 06 (total 3H, eac 
5 h s), 3. 18-3. 28(1 H, m), 3. 63-3. -9 1(1 H, 
m), 4. 19-4. 23 (1H, m) , 6. 04-6. 13 (1H, m) , 
6. 8 6-7. 2 8 (4H, m) , 7. 37-7. 41 ( 1 H, m) , 7 . 4 
8-7. 5 4 (1H, m) , 7. 80-7. 92 (3H, m) , 8. 34-8. 
38 ( 1 H, m) , 8. 48-8. 63 (lH.m) 
10 ESI -MS (m/e) : 47 8 [M+H] 

HM0II3 6 5 

(2R) -1- (6- (4-^^>XM^l/-7x/^v) -2-tfUv 
y- 2 3H-^.>X-f$y7-Jl/- 5 -<<)V) -bfPU v>- 2 -ft . 

15 jkjj££S H 

mmmi 4r#etifc5 -7)v*u- 4- (4-^^>xm-jv-7x; 

«J1 5<J:|1-Mi©7j&> iin^2pDfe7j^X«^ne><J:^i:^m^-&t)ii-§ 

20 'HNMR (CDC1 3 ) 6:1. 91-2. 03 (3H, m), 2. 26-2. 

50 (1H, m) , 3. 02 and 3. 06 (total 3 H, eac 

h s ) , 3. 18-3. 28 (1H, m) , 3. 63-3. 91 (1H, 

m) , 4. 19-4. 2 3 ( 1 H, m) , 6. 0 4-6. 13 ( 1 H, m) , 

6. 8 6-7. 2 8 (4H, m) , 7. 37-7. 41 (1H, m) , 7. 4 

25 8-7. 54 (1H, m), 7. 80-7. 92 (3H, m), 8. 34-8. 
3 8 ( 1 H, m) , 8 . 4 8-8. 6 3 ( 1 H, m) 
ESI -MS (m/e) : 47 8 [M+H] 

mmm 3 6 6 



/ 
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6- ( (3J?) - 3 -7;^a-tfPU> ? >- 1 --Ol/) -5- (4-*#> . 

5 -2--M:-7x-Jl/75X (J?) - 3 -7)1>^U tfp U 

X HNMR (CD 3 OD) 6:1. 95-2. 40 (2H, m) , 3. 10 (3 
H, s), 3. 25-3. 73 (4H, m), 5. 14-5. 40 (1H, 
10 m), 7. 06 (2H, d, J = 8. 9Hz), 7. 07-7. 20 (1H, 
m), 7. 32-7. 40 (1H, m) , 7. 42-7. 48 (1H, m) , 

7. 89 (2H, d, J = 8. 9Hz) , 7. 9 3-7. 9 9 (1H, m) , 

8. 23 (1H, d, J=8. 2Hz), 8. 71 (1H, d, J = 5. 1H 
z) 

15 ESI -MS (m/e) : 45 3 [M+H] 

mmm 3 6 7 

1- (6- (4-^^>XJ^J|/-7xy^'>) -2-bf'J^>-2 — r 

ji/- 3 h -^>x-r s 5 — r;p) - tf □ u v>- 3 

20 _H 

4T#etlfc5-7MD-4- (4-^^>^M'Jl/-7x; 
-2--hD-7x-Jl/75>, RtXlfDUv>-3-^;i/^lJ-5 H 

25 l HNMR (CDC 1 3 ) 6:2. 03-2.30 (2H, m) , 2. 89-2. 
99 (1H, m) , 3. 06 (3H, s), 3. 24-3. 60 (4H, m) , 
5. 7 0-5. 8 6 (2H, m) , 7. 0 0-7. 4 8 (5H, m) , 7. 8 
0-7. 90 (3H, m) , 8. 3 4-8. 4 0 ( 1 H, m) , 8. 57-8. 
6 4 (1H, m) 
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ESI -MS (m/e) : 47 8 [M+H] 

mmm 3 6 8 

(2R) -1- (6- (4-^^>7»>|/^-;l/-7xy^ri/) -2-lfUS? 
5 >-2-<;i/-3H-^>X< S^V-;P-5--r;l/) -fcfPU^>- 2 -fl 

H»J1 4T#^n&5-7;Vtn-4- (4-^^>XM-JK7x; 

1 HNMR (CD 3 OD) 6:1. 83-2. 05 (3H, m) , 2. 25-2. 
40 (1H, m) , 3. 09 (3H, brs) , 3. 13 (3H, s) , 3. 
40-3. 47 ( 1 H, m) , 3. 68-3. 78 (1H, m) , 3. 84 
(3H, brs), 4.90-5. 09 ( 1 H, m) , 7. 06-7. 30 
15 (4H, m), 7. 42-7. 50 (1H, m) , 7. 87-8. 00 (3H, 
m) , 8. 19-8. 28 ( 1 H, m) , 8. 70-8. 76 ( 1 H, m) 
ES I -MS (m/e) : 5 2 2 [M+H] 

mmm 3 6 9 

20 (2R) -l - (l- (6- (6-x^>x;w»n;i/-tfu> ? >-3— OV* 
-2-ifu^>-2--r;i/-3H-^>x-i > 5^y-;w-5--i > ;i/) - 

H»J22i (xg2) T?#&nfc4- (6-x*>x;M^~;i;-t?u^> 

-3 — UVttls) - 5 - 7)lj- U- 2 - - h P - 7 x - Jl/7 5 >RZ£ 1 - ( 
25 R) -t!PU> ? >-2— OV-X.*;-)V&mteT* HJS0I3 5 4, 3 5 51 

X HNMR (CD3OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 1. 7 
8-2. 03 (3H, m), 2. 03 (3H, s) , 2. 22-2. 35 (1 
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H, m) , 3. 30-3. 43 ( 1 H, m) , 3. 39 ( 2 H, q , J = 7 . 
4Hz), 3. 64-3. 7 5 ( 1 H, m) . 4. 35-4. 42 (1H, 
m) , 7. 0 3-7. 4 8 (4H, m) , 7. 9 0-7. 9 9 (1H, m) , 
8. 0 3 (1H, d, J = 8. 6Hz), 8. 17-8. 2 8 ( 1 H, m) , 
8. 43-8. 4 6 (1H, m) , 8. 7 0-8. 7 5 ( 1 H, m) 
ESI -MS (m/e) : 4 9 2 [M+H] 

mnm 370 

(2R) -1- (1- (6- (6-x^>x;Pfr-;W-tf l)>?>- 3 -sOlOr 

^»J2 2 5 (i@2) T#e>n&4- (6-x^>x;i/*n;p-tfu>?> 

-3 — T - 5-7;^D-2--hD-7x-;i^7$>S:tKl- ( 

#) -HDU^>-2^^;i/-x^y-;i/^ffiViT, 2 0 5 RtEiliifll 

358 tmuo^m. zn\zmvttmx\tzn$ £%&t%m&®.&Gt>i* 

'HNMR (CD3OD) (5:1. 24 (3H, t, J = 7. 4Hz) , 1. 8 
0-2. 03 (3H, m), 2. 04 (3H, s) , 2. 24-2. 34 (1 
H, m) , 3. 3 0- 3. 4 5 (1H, m) , 3. 3 9 (2H, q, J = 7. 
4Hz), 3. 63-3. 74 (1H, m) , 4. 37-4. 44 (1H, 
m), 7. 07 (1H, brs), 7. 22-7. 50 (2H, m), 8. 0 
3-8. 05 (1H, m), 8. 42-8. 46 (1H, m) , 8. 63-8. 
66 (1H, m) , 8. 73 ( 1 H, d, J = l. 6Hz) , 9. "37-9. 
4 3 (1H, m) 

ESI -MS (m/e) :4 9 3 [M+H] 
MMM 3 7 1 
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. (2R) -1- (1- (6- {4-X.&>X)Vfr=L)V-7x.;**s)--2-\Z 

2— Ok) -x^y> 

H»J2 5 9 (IS'1) T*#5nfc4- (4-I^>7M^-7i;^ 
5 v0 - 5-7JVtD-2-ZhD-7i-Jl'75>Wl- (i?) -tfoUi? 

X HNMR (CD 3 OD) 6:1. 25 (3H, t, 3 = 7. 4Hz) , 1. 8 
10 1-2. 03 (3H, m) , 2. 02 (3H, s), 2. 24-2. 33 (1 
H, m) , 3. 22 (2H, q, 3 = 7. 4Hz) , 3. 3 8-3. 4 6 (1 
H, m), 3. 72-3. 79 (1H, m) , 4. 40 (1H, t, J = 7. 
5Hz), 7. 10-7. 12 (3H, m), 7. 29 (1H, s), 7. 4 
5-7. 48 (1H, m), 7. 87-7. 90 (2H, m) , 7. 90-7. 
15 98 (1H, m) , 8. 24 (1H, d, J = 7. 6Hz), 8. 72 (1H, 
d, J=4. 9Hz) 

ESI -MS (m/e) : 491 [M + H] 
m&M 3 7 2 

20 (27?) -1- (1- (6- (4-X^>^MrjV-7x7^-» - 2 - tf 

2 — f ;p) -x^y > 

HWJ2 5 9 (Xgl) T#£>nfc4- (4-I^>XJl/»'-7iy + 

! HNMR (CD3OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 1. 8 
2-2. 04 (3H, m) , 2. 04 (3H, s) , 2. 2 4-2. 3 4 (1 
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H, m), 3. 22 (2H, q, J = 7. 4Hz) , 3. 34-3. 5 0 (1 

H, m) , 3. 70-3. 79 ( 1 H, m) , 4 . 38-4. 48 (1H, 

m) , 7. 0 0-7. 3 8 (4H, m) , 7. 8 9 (2H, d, J = 9. OH 
z) , 8.. 66 (1H, brs), 8. 75 (1H, dd, J = l. 6, 2. 
5 5Hz), 9. 38-9. 48 (1 H, m) 
ESI -MS (m/e) :49 2 [M + H] 

9SttM3 7 3 

. (2 J?) -1- (1- (6- (6-X^>XJl/frnj|/-b?U>>>-3-- OV* 

io £v0 -2-bru-^>-2--rji/-3H-^>x-i , s^ > /-;i/-5— - 
tfp'jy>-2- r;i/) -ypA°>-i-^-> 

H»J2 2 1 (Ig2) T'f#e»nfc5-^;i/^D-4- (6-X^>7J!/* 
(R) -hfP'J> 5 >-2--r;V-7 p PAy-;i/^fflViT, H»J3 6 9i^ 

: HNMR (CD 3 OD) 6:0. 93 (3H, t, J = 7. 2Hz) , 1. 2 
5-1. 27 (3H, m) , 1. 75-2. 00 (3H, m), 2. 23-2. 
53 (3H, m) , 3. 3 3-3. 44 (3H, m) , 3. 71 (2H, q, 

20 J = 7. 3Hz), 4. 43 (1H, t, J = 7. 6Hz) 7. 14 (1H, 
s) , 7. 38 (1H, s), 7. 45-7. 50 (2H, m) , 7. 93- 
8. 00 (1H, m) , 8. 06 (1H, d, J = 8. 8 Hz), 8. 25 
(1H, d, J = 8. 0Hz), 8. 45 (1H, d, J = 2. 9Hz), 8. 
7 3 (1H, d, J = 4. 9Hz) 

25 ES I -MS (m/e) : 5 0 6 [M + H] 
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(2R) -2- (1- (6 - (6-x^>x;i/^-;i/-tf'j>?>-3-<^^- 
^y) -2-EUi?>— 2 — ()l-3H-OX'($¥V-)V-5-' <)V) - 

\Luwy-2-<i)V) -7 p d/i>-2-^--;1/ 

H»J2 2 1 (I@2) T#e>tlfc5-7;i/^n-4- (6-X*»Ul/* 
5 x;i/-t?U 5?>- 3 --f^^-^v-) - 2 -X h D-7i"Jl/7S>, 

(*) -i-*?;t/-i- (2-tfou vxjw x^y-;vSrffl^T, 

3 6 9 tiwut©^, ^nfc2pcfc^x«^n^^^fet^»'&fc-&^^ 

. X HNMR (CD 3 OD) 5:0.85 and 0. 87 (total 6H, 
10 each s) , 1. 22 (3H, t, J = 7. 3Hz) , 1. 59-1. 8 

4 (3H, m) , 1. 93-2. 0 5 ( 1 H, m) , 3. 08-3. 17 (1 
H, m), 3. 31-3. 40 (2H, m) , 3. 53-3. 61 ( 1 H, 
m), 4. 00-4. 03 (1H, m) , 7. 43-7. 64 (4H, m) , 
7. 91-7. 98 (1H, m) , 8. 02 ( 1 H, d, J = 8. 8Hz) , 

15 8. 2 5 (1H, d, J = 7. 8Hz) , 8. 45 ( 1 H, d, J = 2. 7H 
z),8. 71-8. 73(1 H, m) 
ES I -MS (m/e) : 5 0 8 [M+H] 

mmms 7 5 

20 (2R, 4R) -4-kPD^>-l- (6- (4-^^>7M^-7x 
- 

2 - b? U 2 > ~ 2 — j 2k ~ 3 H - ^ >X-( 5 - 5 - -i )V) - fcf □ U g 

yX-4-hHD+y-D-7°D'J>75 K£fflV>T, H»l 5£I^1£<Z) 

X HNMR (CD 3 OD) 6 : 1. 9 4-2. 0 0 ( 1 H, m) , 2. 50-2. 
59 ( 1 H, m) , 3. 11 (3H, s), 3. 38-3. 4 4 ( 1 H, m) , 
3. 7 3 - 3. 7 7 (1H, m) , 4. 2 3-4. 2 8 (1H, m) , 4. 3 
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6-4. 42 (1H, m) , 7. 12 (2H, d, J = 9. 0Hz) , 7. 2 
4 (1H, s) , 7. 3 3 (1H, s) , 7. 4 4-7. 4 7 (1H, m) , 

7. 89-7. 97 ( 3 H, m) , 8. 21-8. 2 4 ( 1 H, m) , 8. 7 
' 0-8. 7.2 (1H, m) 

5 ESI -MS (m/e) :494 [M+H] 

rnmm 3 7 6 

(2Jg, 45) -4-7;M-D-l- (6- (4-^^>XM^-7x7 
-2-tfU^>-2-^;P-3H-^>7:-r$^V > -;i/-5— j)V) - 
10 bTP U v>~ 2 -ft^afrfrU-S H 

3 7 5T#etl& f2i?, -4-kPD*'>- 1 - (6 - 

(4-*^>7Jl/*-;i/-7x/^» -2-tfUv 5 >-2-'fJl/-3H-^ 

1 HNMR (CDgOD) 6:2. 01-2. 21 ( 1 H, m) , 2. 54-2. 
67 (1H, m) , 3. 13 (3H, s) , 3. 48 (1H, dd, J = 12. 

8, 27. 2Hz), 4. 09 (1H, ddd, J = 3. 6, 12. 8, 39. 
7Hz) , 4. 48 (1H, dd, J = 6. 4, 1.0. 0Hz) , 5. 20- 

20 5. 34 (1H, m), 7. 15 (2H, d, J = 8. 8Hz), 7. 25 
(1H, brs) , 7. 41 (1H, brs) , 7. 46-7. 49 (1H, 
m) , 7. 92-7. 99 (3H, m), 8. 26 (1H, d, J = 8. OH 
z) , 8. 7 3 (1H, d, J=4. 7Hz) 
ESI -MS (m/e) :4 9 6 [M+H] 

25 

mmrn 377 

(2 J?, 4 5) -4-bHP^y-l- (6- (4-^^>7M^-7x 
- 2-fcf U v>- 2-<;W- 3H-^>X-f$^/-Jl/- 5 

;u) -bfPU^>-2-^;w^-»$ p 
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^>X-4-kFP^>-D-:/nU>7=x K£JBV*T> 5 tM 

' 1 HNMR. (CDgOD) 6:2. 00-2. 07 (1H, m) , 2. 33-2. 
5 39 (1H, m) , 3. 13 (3H, s), 3. 25 (1H, d, J = l 0. 
8Hz) , 4. 00 (1H, dd, J = 4. 1, 10. 8Hz) , 4. 44- 
4. 50 (2H, m) , 7. 14 (2H, d, J = 9. 0Hz) , 7. 23 
(1H, brs), 7. 37 (1H, brs), 7. 46-7. 49 (1H, 
. m) , 7. 92-7. 99 (3H, m), 8. 25 (1H, d, J = 8. OH 
10 z) , 8. 7 3 (1H, d, J=4. 7Hz) 
ESI -MS (m/e) : 494 [M+H] 

3 7 8 

1- ( (2 R, 4R) (6- (6-X^>7JPfrn;l/-tf 'Jy>-3- 

15 ljk££vO -2-gUS?>-2 — f Jl/-3H-^>X-f 5-< 
jk) -4-hHP^v-tfPUv>-2— 12k) -X^7> 
(XS1) 

(2i?, 4 J?) -1- (6- (6-x^>^;i/fc;i/-t°u> ? >-3-<;i/ 
3-*^) - 2 - try >>>- 2 — 3 H-^>x-r s^/-;u- 5 --i 

20 ;W - 4 - k H D*-> - Hd «J - 2 - th^y-tJ-fr-T 
##^J5T#&nfc (2 J?, 4 J?) -4-fcFD*v-t?a>J^>-2-# 

25 «3tfelBft:£bT#fc. 
CO§2) 

l- ( (2je, 4i?) -l - (6- (6-x*>*;p#n;i/-fcry s>>- 

3-^;P**"» -2-t?Ui?>-2 — i)V-3U-^>X^^^j-)V~ 
5— f;W -4-tHD^y-HDtJy>-2HiW -X^7>©»jg 
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(xgi) T#e>n^ (2r, 4r) -l- (6- (6-x*>xm*-;p . 

-\f.Vi?>-Z—i)VHr**s) -2-k!U> J >-2-'l';i/-3H-^>X<$ 
^/-;|,- 5 -4-h Ho+v-t°PU> ? >-2-*;^>^ 
^>-^|/-T$F2 0mg©fh7hHD77>lml^IC, -7 8g 
5 fCTpWWJ^A (1. 0M yI?;H-fJ» 0. 3 6 0ml£*JD 

fflfI^D?h^7^- (Ki e s e 1 ge 1™6 0F 2S4 , Ar t 5 7 44 

io <*;i^ft§g) , ^DD*M/^^y-;p=io/i) £Tiii8?u ^n-ffc 

*HNMR (CD 3 OD) 5:1. 24 (3H, t, J = 7. 4Hz) , 1. 7 
9-1. 88 (1H, m) , 2. 08 (3H, s), 2. 43-2. 54 (1 
H, m) , 3. 33 (2H, q, J = 7. 4Hz) , 3. 4 6-3. 6 3 (2 

15 H, m) , 4. 3 4-4. 4 3 (2H, m) , 7. 1 0 (1H, b r s) , 7. 
39 (1H, b r s) , 7. 43-7. 50 (2H, m), 7. 93-7. 9 
7 (1H, m) , 8. 04 (1H, d, J = 8. 8Hz) , 8. 23 ( 1 H, 
d, J = 8. OHz) , 8. 46 ( 1 H, d, J = 2. 7Hz), 8. 71 
(1H, d, J=4. 3Hz) 

20 ESI —MS (m/e) : 5 0 8 [M+H] 

mmm3 i 9 

1- ( (2R. 4 5) -1- (6- (6-X^>7>;^-;i/-tfU>?>-3- 
± )ldr*±) - 2 - bf 'J 2 — f )l- 3 H—OX-f $?2/=Jkz 5 — f 

25 )V> - 4 - yjvtn- hf □ »j 2 ji/) -x^y > 

^»J3 7 8lr#6nfcl- ( (2i?, 47?) -1- (6- (6-X^>* 

ji,- tf u 3 — f - 2 - tf u *J>- 2 — r 3 h-^ 
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^HNMR (CDC 1 3 ) 6:1. 31 <3H, t, J = 7. 4Hz) , 1. 8 

0- 2. 05 (1H, m) , 1. 96 and 2. 02 (total 3H, 
5 each s), 2. 26-2. 60 (1 H, m), 3. 30-3. 43 (2 

H, m) , 3. 4 3 -3. 6 6 (1H, m) , 3. 7 0-4. 0 4 (1H, 
m), 4. 50-4. 6 4 (1H, m) , 5. 12-5. 37 (lH.'m) , 
6. 90-7. 56 (4H. m) , 7. 80-7. 91 ( 1 H, m) , 7. 9 
3-8. 02 (1H, m), 8. 30-8. 68 (3H, m) 
10 ESI -MS (m/e) : 510 [M+H] 

mmm 8 0 

1- ( (2R, 4 5) -1- (6- (6-X^>7,;i/^n;i/-tfUy>-3- 
lik^vj ~ 2 -Mv^y- 2 3 K-^yX^2.yV-)V~ 5 — i 

15 )V) -4-7;i/^-p-enU> ? >-2— -x^7> 

##M5T#£nfc (2R, 4R) -4-hHn^>—tfnU> ? >-2-* 
)^>m J* b*i/-*^)V7$. K£^V>T, HMI3 7 0RtfnmM3 7 8 

20 X HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 1. 9 
8-2. 20 (1H, m) , 2. 05 (3H, s) , 2. 48-2. 61 (1 
H, m) , 3. 41 (2H, q, J = 7. 4Hz) , 3. 56 (1H, dd, 
J = l 1. 9, 24. 5Hz), 3. 99 (1H, ddd, J = 3. 1, 11. 
9, 39. 1Hz) , 4. 65 ( 1 H, dd, J = 6. 6, 10. 3Hz), 

25 5. 22-5. 36 (1H, m) , 7. 13 (1H, b r s ) , 7. 48-7. 
50 (2H, m) , 8. 05 ( 1 H, dd, J = 0. 6, 8. 8Hz) , 8. 
52 (1H, d, J = 2. 8Hz) , 8. 67 (1H, d, J = 2. 5Hz) , 
8. 76 (1H, dd, J = l. 4, 2. 5Hz) , 9. 43 ( 1 H, d, J 
= 1. 4Hz) 
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ESI -MS (m/e) : 5 1 1 [M+H] 

mmw3 8 1 

5- (2-7Ma-7i;^» -2-bfUv>-2 — Q1/-6- (4-^ 
5 ^>7Mz;V-7x;^'» - lH-^>X^1 > 5yy > -•Jl/ 
|lii0lJl 4t#Wc5-7Mn-4- (4-^^>7»'l'7iNn;i/-7xy 
-2--bn-7xZj|/75X 3^^2-7MD7i;-MI^T, 

mmmi9 6 ens 4) ~ (is 6) tra«©m cntipcfc^xttc. 

10 1HNMR (CD3OD) 5:3. 10 (3H, s), 6. 98-7. 05 (1 
H, m) , 7. 07-7. 21 (5H, m) , 7. 21-7. 66 (3H, 
m) , 7. 88 (2H, d, J = 9. 0Hz) , 7. 98 (1H, t, J = 7. 
6Hz) , 8. 28 (1H, d, J = 8. 2Hz) , 8. 74 (1H, s) 
ESI -MS (m/e) : 4 7 6 [M + H] 

15 

m&m 3 8 2 

5- (2-7MD-7x;^» -2-b?^v>-2 — OV- 6 - (4-/ 

^>xm-j|/-7x;^-» - iH-^>x-f$^/-;i/ 

$mM3 8 lT#Stlfe5- (4-^^>7M^-7xy^~» -4- 

1HNMR (CD 3 OD) 6:3. 11 (3H, s), 7. 00-7" 08 (1 
H, m), 7. 08-7. 70 (5H, m), 7. 11 (2H, d, J = 8. 
25 8Hz) , 7. 90 (2H, d, J = 8. 8Hz) , 8. 7 1 (1H, s) , 
8. 78 (1H, s) , 9. 47 (1H, s) 
ESI -MS (m/e) : 47 7 [M + H] 



3 8 3 
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5- (2, 3-y7Ma-7i;^» - 2 - gU V>- 2 — X )V- 6 - 
( 6 - / ^ >^;i//js-^- If ij y >- 3 -^M^y) -1H-^>X-Y$^ 

2, 3-^7MD7i;-Mffi^T> ^»19 6 (ZD&4) ~ COS 

1HNMR (CD 3 OD) 6:3. 20 (3H, s) , 6. 7 9-6. 8 3 (1 
H, m) , 6. 98-7. 12 (2H, m) , 7. 17-7. 80 (4H, 
. m) , 7. 98-8. 05 (2H, m) , 8. 27-8. 35 (1H, m), 
10 8. 39 (1H, d, J = 2. 7Hz), 8. 64-8. 79 (1H, m) 
ESI -MS (m/e) : 4 9 5 [M + H] 

HJS0iJ3 8 4 

5- (2, 4-^7MD-7i^y) - 2 -&)P>- 2 )l- 6 - 

15 ( 6-*#>zm—)V-\zv vy-z - 1 h-^>xV 

2, 4-S?7;V#0 7x/-;i/£fflVvr, mg#|19 6 (IS 4) ~ (I*§ 
6) tH#©7j^ cnCTCfc7j^X«cine,<i:^i2:m^t)-ti:?)ili 

20 1HNMR (CD3OD) <5 : 3. 21 (3H, s) , 6. 91-7. 41 (4 
H, m) , 7. 47-7. 75 (3H, m), 7. 98-8. 06 (2H, 
m), 8. 27-8. 33 (lH.m), 8. 40-8. 45 (1H, m), 
8. 66-8. 76(1 H, m) 
ESI -MS (m/e) : 49 5 [M + H] 

25 

mnmss 5 

5- (2, 5-^7JVta-7x;^y) - 2 - tf 1) i?>- 2 )V— 6 - 

(6 - ^^>x;^-;i/-tf J 2>z 3 — r;u^'» -ih-^/xV$^ 
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1HNMR (CD 3 OD) 6:3. 20 (3H, s), 6. 85-6. 95 (2 
5 H, m) , 7. 24 (1H, td, J = 9. 6,. 5. 1Hz) , 7. 53 (1 
H, s) , 7. 56 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 64 (1 
H, dd, 3 = 7. 8, 4. 7 Hz), 7. 81 (1H, s), 8. 05 (1 
H, d, J = 8. 6Hz) , 8. 10 (1H, t, J = 7. 8Hz) , 8. 3 
. 3 (1H, d, J = 7. 8Hz) , 8. 43 ( 1 H, d, J = 2. 7Hz) , 
10 8. 84 (1H, d, J=4. 7Hz) 

ESI -MS (m/e) : 4 9 5 [M+H] 

mMM 3 8 6 

5- (2, 6-^7Mo-7x;^r-» - 2 - ) P>- 2 — f )V- 6 - 
15 ( 6 - * 9 >X - fcf U 2 > ~ 3 — r ;w^-^r '» - 1 H - ^ >X-f S ^ 

2, 6-^7;i/^P7xy-;|/SrfflViT> M#|19 6 (Ig4) ~ (If§ 

20 1HNMR (CDgOD) 6:3. 22 (3H, s), 7. 09-7. 17 (2 
H, m) , 7. 14 (2H, t, J = 8. 2Hz) , 7. 2 6-7. 3 2 (1 
H, m), 7. 47-7. 52 ( 1 H, m) , 7. 55 (1H, dd, J = 9. 
0, 2. 3Hz) , 7. 98 (1H, t, J = 7. 8Hz) , 8. 07 ( 1 H, 
d, J = 9. 0Hz) , 8. 27 (1H, d, J = 7. 8Hz) , 8. 51 

25 (1H, d, J = 2. 3Hz), 8. 72-8. 74 (1H, m) 
ESI -MS (m/e) : 4 9 5 [M + H] 



■mm 3 8 7 
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5- (2, 5-^7MP-7i;^» -2-fc?7$?>-2->fJW-6- 
(6-** >7J)/fr ~ ;U - fcf U > - 3 - - f jk£5 V> - 1 H - ^< >XV 5 # 

H»J3 8 5T#e»nfc4- (2, 5-y7MP-7i;+y) -5- 

5 (6-^^>x;^^;v-ifU^>-3— r;i/^-» 1, 2- 

1HNMR (CD 3 OD) (5:3. 21 (3H, s) , 6. 7 5-6. 9 2 (2 
H, m) , 7. 17-7. 24 (1H, m) , 7. 3 5-7. 8 5 (2H, 
10 m) , 7. 52 (1H, dd, J = 8. 6, 2. 7Hz) , 8. 04 (1H, 
d, J=8. 6Hz) , 8. 41 (1H, d, J = 2. 7Hz) , 8. 73 
(1H, s) , 8. 79 (1H, s) , 9. 50 (1H, s) 
ESI -MS (m/e) : 49 6 [M + H] 

15 ^J!0!|3 8 8 

5- (3, 4-v7MD-7x;4 : y) - 2 - My v>- 2 — OP- 6 - 

(6-^^>x;^-;u-tfu^>-3— f;i/^$/) -ih-^>X<5^ 

3, 4-i?7MD7x;-J^ffl^T, H»J3 8 3, *«trXHJfiW3 8 

20 7 tmm<D^m> znizm c fc^&xta cm e, t zn^ti^z z\t\z 

1HNMR (CD 3 OD) 6:3. 18 (3H, s) , 6. 65 (1H, br 
s) , 6. 80 (1H, brs) , 7. 17 (1H, q, J = 9. 4 Hz) , 
7. 46 (1H, dd, J = 8. 6, 2. 7Hz) , 7. 49-7. 8 0 (2 
25 H, m) , 8. 0 0 (1H, d, J = 8. 6Hz) , 8. 3 3 ( 1 H, d, J 
= 2. 7Hz) , 8. 6-9 (1H, s) , 8. 76 (1H, s) , 9. 46 
(1H, s) 

ESI -MS (m/e) :4 9 6 [M+H] 
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m&m 3 8 9 

5- (3, 5-^7MP-7x;^» - 2 2 -4)1-6 - 
" V~)V ■ 

5 3, 5-i?7)l*U7^S~-)V%:m^T. HJS0H3 8 8 £R*0#tk Ctl 

1HNMR (CD 3 OD) <5:3. 22 (3H, s) , 6. 41-6. 49 (2 
H, m) , 6. 60-6. 69 ( 1 H, m) , 7. 50 (1H, dd, J = 8. 
10 6, 2. 7Hz), 7. 54-7. 82 (2H, m) , 8. 04 (1H, d, 

J = 8. 6Hz) , 8. 36 (1H, d, J = 2. 7Hz) , 8. 74 (1H, 
brs), 8. 80 (1H, brs), 9. 52 (1H, s) 
ESI -MS (m/e) : 496 [M+H] 

15 mmw 3 9 0 

5- (2-S?7;M-P* h^S^bf U e^>— 3 — -6- (6-^^ 

>^;i/^-;i/-tfUi;>-3--f;i/^^r'» -2- (5~^^-tf7^>- 

2— fJV) -lH-^TH^^V-JP " 
H»J2 1 5T#&nfc4- (2-^7;^D^h+^-tfU^>-3— < 
20 ;i/^>') -5- (6-*#>X)V-fr~)V-W)z?>-3-4)\'**i') 

>if >- 1 , 2-e?75X Rtf 5-*5^-H^>-2-#;l/#>^£JB 

wr, n»j3 8tiwi^©m tnt*i;fc*fexttiin&t*»tsia* 

1HNMR (CD3OD) 5:2. 6 5 (3H, s) , 3. 18 (3H, s) , 
25 7. 15 (1H, dd, J = 8. 0, 4. 9Hz), 7. 3 2-7. 80 (2 
H, m) , 7. 40 (1H, d, J = 7. 4Hz) , 7. 45 (1H, dd, 
J = 8. 8, 2. 7Hz), 7. 46 (1H, t, J = 72. 6Hz), 7. 
93 (1H, dd, 3=4. 9, 1. 4Hz) , 8. 01 (1H, dd, J = 
8. 8, 0. 6Hz) , 8. 35 (1H, dd, J = 2. 7, 0. 6Hz) , 
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8. 67 (1H, d, J = l. 0Hz) , 9. 32 (1H, d, J = l. 3H 
z) 

ESI -MS (m/e) : 541 [M+H3 
COSl) 

t7^>-2-*;v#>» (5-7^0-4- (e-*9>x)V*-)V- 

M^j2 2i (isi) T#e»nfc3-7;u^-P-4- (6-pc^>x;w* 
-;i/-tru^>-3— -7x-jV75>7. sgo^^^WP 

£75 H7 5mli«fc H7^>-2-*J^>t3. 8g, l-tHa+ 

>"<> , /hU7^-;v4. ig> 0i- (3-^5=-;P7$/yotr;w - 

15 3 -X^;^;i/#v?-T 5 H • -mm^. 5 . 8 g SiP*., £j£tt££iIK:TH$ 

wm\sfco mtimz-A&tox. ttttiLt£tm®*mc?z>z. tizzy , 

tf4fe£8. .Ogife. #6tlfem»^3. 6g(DhU7;^P@^m3 5ml 

20 mmik-svazntc. 

(IS 2) 

5- (2, 5-^7MP-7i;^» -2-fcf^>-2 — f;i/-6- 

( 6 - * * >tj|/*-;w- tr u s»- 3 — r - 1 h -^>x-i 5 ^ 

25 (xmi) T#e»nfcif^> f >-2-^;^>m (5-7^*0-4- 

< 6 - * * >7>)l*~)V- tf U>?>- 3 — < Jl^* -2--hP-7x- 
;10 -75 K2 6mg©N-pWl/tfaU>V>0. 5mljS«fc, 2, 5- 
. S?7Mo-7x/-JH 5mg, RtfRtbVl7A2 8mg SrJO*., 
*9 0Sl:Tl 5#H&#Lfc^ EJfcttfc&fcXX (II) -**Mfcl 0 0 
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w**mzrc 0 tm®*m.3&k* mmzmmmmzu 

Yb^77^~ [ODS-AS-3 6 0-CC (YMC&gg) : tK~7 

• -tb- h«jji/-o. i%hU7MPM \zxmmvrc 0 mzntcy?? 

1HNMR (CD 3 OD) 6:1. 23 (3H, t, J = 7. 2Hz) , 3. 2 
4-3. 44 (2H, m) , 6. 82-6. 92 (2H, m), 7. 04-7. 
.18 ( 1 H, m) , 7. 26-7. 38 (3H, m) , 7. 48-7. 56 
10 (2H, m) , 8. 03 (1H, d, J = 8. 4Hz) , 8. 38 ( 1 H, 
s) , 8. 74 (1H, s), 8. 81 (1H, s), 9. 51 (1H, s) 
ESI -MS (m/e) : 474 [M+H] 

mmm 392 

15 5- (j-y^Uy- 1 —i -2-¥7Z?>-2—t)V-6- (6- 

mmm3 9 iT#e.n?ttf^^>-2-^;^>m (5-^;^n-4- 

(6 -X* >7Jl/*x;P- If u >>>- 3 i frtti') -2--bn-7x" 
-T5h\ W^-7^l/>-l-^-;^fflViT, «#J3 9 1 (Xg 
20 2) £|S|J£07^ ^tl«U^feX«cn&i^<hSrm^^ii^e:^ 

1HNMR (CD 3 OD) 6:1. 17 (3H, t, J = 7. 4Hz) , 3. 2 
9 (2H, q, J = 7. 4Hz) , 6. 81 (1H, d, J = 7. 6Hz) , 
7. 2 9-7. 4 0 (3H, m) , 7. 4 5-7. 4 9 (1H, m) , 7. 5 
25 5 (1H, d, J = 7. 6Hz), 7. 56 (1H, s) 7. 72 (1H, 

d, J = 8. 6Hz) , 7. 75 (1H, s) , 7. 83 (1H, d, J = 8. 
2Hz) , 7. 89 (1H, d, J = 8. 6Hz) , 8- 17 ( 1 H, d, J 
= 3. 0Hz) , 8. 70 (1H, dd, 3 = 2. 3, 1. 2Hz), 8. 7 
7 (1H, d, J = 2. 3Hz) , 9. 48 (1H, d, J = l. 2Hz) 
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ESI -MS (m/e) : 5 24 [M+H] 

mmm 393 

' 5- (j-79ls>-2-'()Vttz/) -2-\Zyi?>-2-' (6- 

5 x^>7,;^-ji/-if u^>-3— r;i/^-» - ih-^>xV$^V-;1/ ' 
( 6 -x* >tjm>x;1/- fcf u 3 — r -2-zho-7i- 

;W ~7Sb\ R^7^l/>--2-^--;i/*ffl^T» HM083 9 1 (IS 

1HNMR (CD 3 OD) 6:1. 11 (3H, t, J = 7. 6Hz) , 3. 2 
4 (2H, q, J = 7. 6Hz) , 7. 10 (1H, dd, J = 8. 8, 2. 
5Hz), 7. 16 (1H, brs), 7. 35-7. 46 ( 3 H, m) , 7. 
50 (1H, d, J = 3. 1Hz) , 7. 52 (1H, d, J = 2. 5Hz) , 
15 7. 67 (1H, d, J = 8. 2Hz) , 7. 81 (1H, s), 7. 83 

(1H, s) , 7. 95 (1H, d, J = 6. 3Hz) , 8. 34 ( 1 H, d, 
J = 2. 3Hz) , 8. 73 (1H, d, J = 2. 7Hz) , 8. 80 (1H, 
dd, J = 2. 7, 1. 6Hz) , 9. 52 (1H, d, J = l. 6Hz) 
ESI -MS (m/e) : 5 24 [M+H] 

20 

m-mm 394 

5- (2->?7;v^-P^^ji/-7xy^'» -2-b!'jy>-2-^ 01-e- 
( 6 - jpft-ji/- tf u v > - 3 — ( )Vtt i/) - 1 h - ^ yx± g ^ 

25 2-i?y)WU*3 L )V-72L;-)V*m^T, $$ffiM2 2 1 (Ig3) fcRJ 

1HNMR (CD3OD) <5 : 1. 21 (3H, t, J = 8. 4Hz) , 3. 3 
7 (2H, q, J = 8. 4Hz) , 6. 72 ( 1 H, t, J = 59. 8Hz) , 
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6. 85-6. 90 (1H, m) , 7. 17 (1H, t, J = 8. 6Hz), 

7. 3 9-7. 4 6 (3H, m) , 7. 51-7. 84 (3H, m) , 7. 9 
8-8. 05 (2H, m) , 8. 31-8. 39 (2H, m) , 8. 6 5-8. 
8 5 (1H, m) 

5 ES I -MS (m/e) : 5 2 3 [M+H] 

mmm3 9 5 

5- (2-^jw\^;w-7xy^-» -2-fcru^>-2-i > ;w-6- 

10 V-)V 

9 6Tfc6>nfc5- (2-v'7;-7x7^y) -2-tf'J>>>- 

2—r;p-6- (6-x^>x;^-;i/-tfU^>-3— -1 

15 X%tc 0 

1HNMR (CD 3 OD) 5:1. 25 (3H, t, J = 7. 3Hz) , 3. 3 
7 (2H, q, J = 7. 3Hz) , 6. 88 (1H, d, J = 8. 2Hz) , 
7. 16 (1H, t, J = 7. 4Hz), 7. 40-7. 4 6 (2H, m) , 
7. 5 1-7. 54 (1H, m) , 7. 64 (1H, brs), 7. 70 (1 
20 H, brs), 7. 87 (1H, d, J = 7. 8Hz), 7. 98 (1H, d, 
J = 8. 6Hz) , 8. 01 (1H, t, J = 8. 6Hz) , 8. 30 (1H, 
d, J = 2. 7Hz) , 8. 33 (1H, d, J = 7. 8Hz) , 8. 76 
(1H, brs) 

ES I -MS (m/e) : 516 [M+H] 

25 

H»J3 9 6 

5 -^>s?;i/;Mr->- 2 - h°u yy- 2 — ov-6- (6 -x^ >x;v^x 
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HWJ2 5 0 (IS1) T#e»n^4-^>i?;l/^~>-3-7;^PT^ 

5 1HNMR (CDC 1 3 ) <5:1. 26 (3H, t, J = 7. 6Hz), 3. 3 
5 (2H, q, J = 7. 6Hz) , 5. 07 (2H, s) , 7. 10-7. 1 
3 (2H, m) , 7. 1 5 (1H, s) , 7. 2 6-7. 2 7 (4H, m) , 
7. 34-7. 3 9 (1H, m) , 7. 51 (lHxl/2, s) , 7. 64 
(lHxl/2, s) , 7. 8 3-7. 8 6 (1H, m) , 7. 95-7. 9 
10 6 (1H, m), 8. 33-8. 35 (1H, m), 8. 45-8. 46 (1 
H, m), 8. 60-8. 63 ( 1 H, m) , 10. 43-10. 46 (1H, 
m) 

ESI -MS (m/e) : 48 7 [M+H] 

15 mmm 397 

5 - (2 - 6 - 7MP-7x; -2-EUS?>- 

2 — r;^— 6 — (6-x^>7jMci;p-tf u> ? >-3— L?ka±vO -1 

20 5-kKn^>'-2-tfU> ? >-2— r;i/-6- (6-x*>;uv*x;i/-fc: 

u >>>- 3 — ofct**^) - 1 h-*>x-{ $?v-)md&& 
mmm3 9 6 im snfc 5 — 'osw:*^- 2 -tfu^>- 2— r;i/- 

6 - (6-x^>x;i'*x^-eu> ? >-3— r;i/^^) -ih-^>x-t 
s^a-^js^t, n»j25i cam tra*®^ cnfcipDfc* 

(XS2.) 

5- (2-^^>XM^-6-7Mo-7x;^» -2-t!U> J >- 

2— f;p-6- (6 -x^>7jv*-;i/-i£ Uv>-3— -1 
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(Ig 1 ) 5 - h H U**s- 2 - HU > ? >- 2 — OU- 6 - 

(6-x^>x;i/*;-;v-t!U> 5 >-3— - ih-^>xW ^ 

1HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 2. 9 
7 (3H, s) , 3. 41 (2H, q, J = 7. 4Hz) , 7. 11 (1H, 
s) , 7. 5 0-7. 5 7 (2H, m) , 7. 61-7. 70 (2H, m) , 
10 7. 7 0 (1H, s) , 7. 87 (1H, d, J = 8. 0Hz) , 7. 99 

(1H, t, J = 8. 0Hz) , 8. 10 (1H, d, J = 8. 6Hz) , 8. 
27 (1H, d, J = 7. 0Hz) , 8. 57 ( 1 H, d, J = 2. 7Hz) , 
8. 74 (1H, d, J=4. 3Hz) 
ES I -MS (m/e) : 5 6 9 [M+H] 

15 

5- (2-7MD-6->7;-7x;^» -2-bfU^>-2--fJl/- 

6- (6-X^>X;i/^Jl/-tf'J^>-3— fjk£* ±) -1H-^>X-T 

20 #1*10113 9 7T#&nfe5-kHD^>-2-t!U^>-2— H1/-6 — 

( 6 - x * x ;u - £ u s> > - 3 — r ~» - 1 h - ^ >x< s ? 

y-;K 01, 2-^:7;p:*n-3-5/7/-^>-£> : £ffl^T, ^660112 

25 1HNMR (CD3OD) 6:1. 26 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 7. 2 7-7. 4 3 (1H, m) , 7. 4 
0 (1H, td, 1 = 8. 0, 4. 6Hz) , 7. 4 9-7. 5 5 (2H, 
m) , 7. 5 6-7. 7 6 (3H, m) , 7. 99 (1H, t, J = 7. 6H 
z) , 8. 06 (1H, d, J = 9. 0Hz) , 8. 30 ( 1 H, d, J = 7. 
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6Hz) , 8. 46 (1H, d, J = 2. 7Hz) , 8. 75 (lH. d, J 
= 4. 3Hz) 

ESI-MS (m/e) : 516 [M+H] 
5 HM#J3 9 9 

5- {2-y)\/-tu-%-ts)vn^)V-yx.j^y) -2-ku$?>-2- 

&%093 9 7T# &nfc 5- (2-7Mn-6-i/7/-7x;^» - 
10 2 2 -4)1- 6- (6-x^>^V»-^Uy>-3-" 

1HNMR (CD 3 OD) 5 : 1. 25 (3H, t, J = 7. 4Hz) , 3. 4 
15 0 (2H, q, J = 7. 4Hz) , 7. 00-7. 18 (1H, m) , 7. 3 

4- 7. 43 (2H, m) , 7. 49 (1H, brs) , 7. 54-7. 56 
(2H, m), 7. 66 (1H, brs), 7. 97 (1H, t, J = 8. 0 

Hz) , 8. 07 (1H, d, J = 8. 6Hz) , 8. 2 0-8. 3 0 (1H, 
m) 8. 53 (1H, d, J = 2. 7Hz) , 8. 7 0-8. 7 7 (1H, 
20 m) 

ESI-MS (m/e) : 5 3 4 [M + H] 
^$14 0 0 

5- (2-7MD-6->7;-7i;^» -2-bf^S?>-2— Ol/- 
25 6- (4-X^>7j^JI/-7x7^y) - 1 H-^>X^ $^V~;l/ 

<iai) 

3-7;i/^n-4- (2-7MD-6-y7/-7xy^» -7x:=.JU7 
9 6 (Igl) (3-7MD-4-tHD^>-7x 
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-tlJVn^ym. tert-^JH7rJK Rtf 1. 2-97)V* 

u-3—>7/-^>^^m^x. m«j2 2i .(xsi) tmmo-xtik. 

. 

5 (XS2) 

tf ^ v ? >- 2 (5-7;M-D-4- (2-V)V*U- 6—>7 

;-7i7^y) -2-- hP-7x-Jl/) -75 

(Igl) T#e.nfe5-7;i/^D-4- <2-7;M*n-6-5/7y>- 

10 »J3 9 1 (Igl) £|hI«S0;£&, Z.tl\ZWVtcJjmXteZ-tlt>t1$mt 

(xns) 

5- (2-7;v^-D-6->-7/-7xy^$/) -2-tr7i?>-2—f;i/- 

6- (4-x^>7M-;i'-7x;+y) -iH-^>x<5^/-;u©© 

15 £ 

. (XS2) Tfcfctt&lf75?>-2-;frJl/2!?>« (5-7JW^D-4- 
(2-7MD-6-y7;-7i;+y) - 2 - ~ h D - 7x~;l0 -7$ 
RtK4-X^>x;V*-;V-7x/-;i/SfflViT, &MS093 9 1 (IS 

20 fc«kD* «ifl3**ft»6BM*:tbX#/t. 

1HNMR (CD 3 OD) (5:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
0 (2H, q, J = 7. 4Hz) , 7. 12 (2H, d, J = 9. 0Hz) , 
7. 3 3-7. 4 0 (2H, m) , 7. 5 5- 7. 6 2 (3H, m)\ 7. 8 
6 (2H, d, J = 9. 0Hz) , 8. 72 (1H, s) , 8. 78 (1H, 

25 s) , 9. 4 8 (1H, s) 

ESI -MS (m/e) : 516 [M+H] 



rnmmi o 1 
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5- (2-7MD - 6 - jjJVA'HJV-7x;^y) ~2-tf^y>-2- 
6 - (4-I^>XMrjP-7x;^» - 1H-^>XV5^A- 

;k r#5- (2-7;1/^-p-6— rv^aif;^;w^-r;i/-7xy^ 

-» -2-7 tf^ v>- 2 6 - (4-I^>^MnjP-7x;^ 

5 '» -lH-^>X-fS^;-JP 

«#J4 0 0Tf#Stlfc5- (2-7MD-6-y77-7x;^y) - 
2-\d?i?>-2— i)V-6 - (4-X^>7Jl/»-7x/^y) -1 

5- (2 - 7MD - 6 -^M'HJl/-7x;^y) -2-bf^>>>-2- 

ik 

1HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz), 3. 2 
15 2 (2H, q, J = 7. 4Hz) , 7. .0 0-7. 34 (1H, m) , 7 . 2 

3 (2H, d, J = 8. 8Hz) , 7. 34-7. 7 0 (4H, m) , 7. 9 
1 (2H, d, J = 8. 8Hz) , 8. 71 (1H, s) , 8. 77 ( 1 H, 
s) , 9. 4 6 (1H, s) 

ESI -MS (m/e) : 5 34 [M+H] 
20 5 - (2-7)l-*U-§—(y-fU\f.)\,-}))Vn^)V-73Lj*i/) -2-fcf 
7i?>-2-^fJI/-6- (4-I^>XMzj|/-7x;^-» - lH-^> 

1HNMR (CD C 1 3 ) 0:1. 10 (6H, d, J = 9. 6Hzj , 1. 2 

4 (3H, t, J = 7. 4Hz) , 3. 01-3. 11 (2H, m) , 4. 0 
25 6-4. 16 (1H, m), 6. 80-7. 87 (9H, m) , 8. 52-8. 

60 (2H, m), 9. 51-9. 5 4 (1H, m) , 10. 78-10. 8 
0 (1H, m) 

ESI -MS (m/e) : 5 7 6 [M + H] 
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5- (2-7)v*u- 6-*s7 ; -7 -2-\t^yy—2-^)]/- 

5 nffiM40 0 (XS2) T#&nfch?7$?>- 2 (5-7)1 
xf-D-4- (2-i/7/-6-7Mn-7x/^) -2--ha-7x^ 

mmm^oo (is 3) ^n^c^7j^xtte:ne»<h^<h 

10 1HNMR (DMSO-d6) 6:1. 10 (3H, t, J = 7. 4Hz) , 
3. 27-3. 36 (2H, m) , 7. 22-7. 35 (1H, m) , 7. 3 
8-7. 50 (2H, m) , 7. 7 2-7. 7 7 (3H, m) , 7. 98 (1 
H, d, J = 9. 0Hz) , 8. 50 (1H, d, J = 2. 7Hz) , 8. 7 
6 (1H, s) , 8. 79 (1H, s) , 9. 45 (1H, s) . 

15 ESI-MS (m/e) : 5 1 7 [M + H] 

mmm4 0 3 

5- (2-7)]/^U-Q-f})in^)V-y^J^y) -2-\£y*?>-2- 
-1)1-6- (6-X^>7,;^^;P-bfU> ? >-3— 1M^±) -ih-^ 
20 >X-T$^/-;k RtX5- {2-7)V3rU-%— iV7u\i)V)])Vn^ 
;l/-7x/^-» -2-fcf7$?>-2 — f;W-6- (6-JL?>7)Vfc~)V- 

HJS034O 2Tr#£>ftfc5- (2-7MD-6->7;-7x/>y) - 

2 - tf^>>>- 2 — r;i/- 6 - (6 -jl?>7)i*~)Is- tru v>- 3 
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5- (2 -7 )V3ru- 6 -ftjW^EY )±z2 >> -2-Mv^y~2- 

(6-x^>x;w^;w-eu> ? >-3— ni-**^) -ih-^ 

1HNMR (CD 3 OD) 6:1. 27 (3H, t, J = 7. 4Hz) , 3. 4 
5 3 (2H, q, J = 7. 4Hz) , 7. 08-7. 11 (1H, m), 7. 3 
8-7. 46 (2H, m) , 7. 46-7. 80 (3H, m) , 8. 10 (1 
H, d, J = 4. 7Hz) , 8. 55 (1H, d, J = 2. 7Hz) , 8. 7 
1 (1H, s), 8. 78 (1H, s), 9. 47 (1H, s) 
. ES I -MS (m/e) : 5 3 5 [M+H] 
10 5- (2-7;^P-6— f V/Pbf^JW^-r^-^xy^v) -2-tf 
Zi^>z 2 — -Y JP— 6 - (6 -Xff >7JPfr^-bf U 3 —VV** 
vQ - lH-^>X-f 5^A=jk 

1HNMR (CD3OD) 61. 08 (6H, d, J = 6. 6Hz) , 1. 25 
(3H, t, J = 7. 4Hz) , 3. 40 (2H, q, J = 7. 4Hz) , 3. 
15 94-4. 0 2 (1H, m) , 7. 10 (1H, s) , 7. 36-7. 46 
(3H, m) , 7. 5 9 (1H, d, J = 9. OHz) , 7. 7 4 (1H, 

s) , 8. 08 (1H, d, J = 9. OHz) , 8. 56 (1H, s) , 8. 

75 (lH. s), 8. 80 (1H, s), 9. 44 (1H, s) 

ESI -MS (m/e) : 5 7 7 [M+H] 

20 

il0iJ4O4 

5- (2-7;^P-6- (rh77-^-5- i)V) -7x;^» -2- 
MvVy- 2 — 6 - (6 -JL? >Z))/-fc~)V- tf U i»- 3 -^)\^ 

25 $ffi094O 2T#e>nfc5- (2-7MO-6-'>7;-7iy*'» - 
2-\?7z?>- 2 -^)V- 6 - (6 -X#>Zfrft~)V- t!U^>- 3 — f ;l/ 
^5/) -lH-^>XY5^V-;^ffl^T, HJS0S6 OtRlfll®^ H 

ntcmcfe7j^x« sine. tea; 0, aBft^* 
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1HNMR (CD 3 OD) 6:1. 27 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 7. 3 7-7. 4 6 (4H, m) , 7. 6 
0 (1H, s), 7. 84 (1H, d, J = 5. 9 Hz) , 7. 94 (1H, 
* d, J = 9. 0Hz) , 8. 32 (1H, d, J = 2. 0Hz) , 8. 71 
5 (1H, s) , 8. 77 (1H, s), 9. 47 (1H, s) 
ESI -MS (m/e) : 5 6 0 [M+H] 

H»J4 0 5 

5- (2-^^;l/7>;i/7ynjl/-7xy^'» -2-tfU3?>-2~OW- 
10 6- (6-X^>^J^njI/-tf'J^>-3— ±M±>± -1H-^>X-T 

2-^m^77^-7x;-j^ffl^T, ^»J2 2i aims) t 

15 1HNMR (CDC 1 3 ) (5:1. 28 (3H, t, J = 7. 4Hz), 3. 3 
8 (2H, q, J = 7. 4Hz) , 6. 78 ( 1 H, ddd, J = 7. 6, 7. 
6, 1. 5Hz) , 7. 03-7. 12 (2H, m) , 7. 08 (1/2 H, 
s) , 7. 16 (1H, d, J = 7. 6Hz) , 7. 30 (1H, dd, J = 
8. 7, 2. 5Hz) , 7. 36 (1/2H. s) , 7. 37-7. 41 (1 

20 H, m) , 7. 4 7 (1/2H, s) , 7. 7 2 (1/2H, s) , 7. 8 

6- 7. 90 (1H, m) , 7. 97 (1H, d, J = 8. 7Hz) , 8. 3 
8 (1H, d, J = 2. 5Hz) , 8. 38-8. 41 (1H, m) , 8. 6 
1 - 8 . 6 3 ( 1 H, m) , 11. 16 ( 1 / 2 H, b r s ) , if. 2 8 
(1/2H, b r s) 

25 ESI -MS (m/e) : 519 [M + H] 

^0iJ4O6 

5- (2-^^>^7^^-7x7^» -2-EUi?>-2 — <)V- 

6- (6-X^>XJl/^-Jl/-bfU^>-3— -iH-^>x-f 
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5W-;k Rtf5- (2-^^>XM~;V-7x;^» 

>- 2 — r ji^- 6 - (6-x^>7>;^n;w-bfU^>-3— ovtty) - 
5 2-tfu> f >-2-'i > ;w-6- (6-x^>x;v*xji/-if u^>-3--oi/ 

-lH-^>X^5^/-;V4 6mgO/^;-;i/3mliiH, zK 
2ml, R^+V>8 9mg&ijn*fc&* RJ&ttfcMfcT 5P3Htg&#b;fc. 
«ttHE*«flE»*Ufc«» #6nfc»«*^Blfli»Ji^P^h^77^- (Ki 
e s e 1 ge 1 TM6 OF 2 5 4, Ar t 5 7 44 (pUl^ftS) , ^PO* 

io ;pa/** j -)V= 15/D fcrttau «Hft;^»*-€-n^n*j|6H# 

5- (2-/^>x;V7^^v-7x;^» -2-tfu> ? >-2— r;i/- 

6- (6-X^>X;PfrXJl/-bfU>>/-3-- Qk£±>0 -1H-^>X-T 

15 1HNMR (CDC1 3 ) 6:1. 30 (3H, t, J = 7. 6Hz), 2. 5 
9 (3/2H, s) , 2. 63 (3/2H, s) , 3. 38 (2H, q, J = 
7. 6Hz) , 6. 78-6. 81 ( 1 H, m) , 7. 25-7. 33 (2H, 
m) , 7. 3 5-7. 43 (1H, m) . 7. 08 (1/2H, s) , 7. 1 
6 (1H, d, J = 7. 6Hz) , 7. 30 (1H, dd, J = 8. 7, 2. 

20 5Hz) , 7. 36 (1/2 H. s) , 7. 37-7. 41 (1H, m) , 7. 
47 (1/2H, s) , 7. 72 (1/2H, s) , 7. 8 6-7. 9 0 (1 
H, m) , 7. 97 (1H, d, J = 8. 7Hz) , 8. 38 (1H, d, J 
= 2. 5Hz) , 8. 38-8. 41 (1H, m) , 8. 61-8. 63 (1 
H, m), 11. 16 (1/2H, b r s) , 11. 28 (1/2 H, br 

25 s) 

ESI-MS (m/e) : 5 3 5 [M+H] 

5- (2-**>X)l*-)V-7*/* ; s) -2-tfU> ? >-2— <;i/-6- 
( 6 - Xg yW&ZDV- M U 2>z 3 —OV-t^s) -1H-^>X^5^ 
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1HNMR (CDC 1 3 ) 6:1. 2 9 (3H, t, J = 7. 4Hz); 2. 9 
5 (3/2H, s) , 3. 02 (3/2H, s) , 3. 36 (2H, q, J = 
7. 4Hz), 6. 92-6. 97 (1H, d) , 7. 2 0- 7. 2 7 (1H, 
' m), 7.. 31-7. 35 (3/2H, m) , 7. 41-7. 45 (3/2 H, 
5 m) , 7. 51-7. 57 (1H, m) , 7. 65 (1/2H, s) , 7. 7 
2 (1/2 H, s), 7. 87-7. 92 (1H, m) , 7. 97-8. 04 
(2H, m), 8. 34-8. 42 (2H, m) , 8. 65-8. 67 ( 1 H, 
m) , 10. 72 (1H, brs) 
ES I -MS (m/e) : 5 5 1 [M + H] 

10 

aasmo 7 

5- (2 -r/p^eus^- 3 -z-Mvvy-i— ov- 

6- (6-X^>7,;i/^;V-b!U> ? >-3— [Mi^) -1H-^>X-T 

15 «^3 9 lTf»&tt&tf7S>>-2-;fr;i/#>» (5-7;i/^D-4- 
(6-x^>x;i/fc;|/-tfU> ? >-3— -Ol^vO -2-nhD-7xx 

20 1HNMR (CDC 1 3 ) 6:1. 3 0 (3H, t, J = 7. 4Hz), 3. 3 
9 (2H, q, J = 7. 4Hz) , 7. 03 (1H, dd, J = 8. 0, 1. 
6z), 7. 19-7. 22 (1H, m) , 7. 28-7. 32 ( 1 H, m) , 
7. 34 (1/2 H, brs), 7. 51 (1/2 H, brs), 7. 62 
(1/2 H, brs), 7. 93 (1/2 H, brs), 8. 00 (1H, d, 

25 J = 8. 6Hz), 8. 14 (1H, brs), 8. 31-8. 32 (1H, 
m), 8. 62 (1H, brs), 8. 70 (1H, d, J = 2. 4Hz), 
9. 6 4 ( 1 H, brs), 10. 91 (1/2 H, brs), 10. 98 
. (1/2H, brs) 
ESI -MS (m/e) : 5 5 3 [M + H] 
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H»J4 0 8 

5- (2-tfn;i/tf'J^>-3— WOr**/) -2-\jyz/y-2-^)V- 
" 6- (6-X^>7>;i/^n;V-bfU^>-3— -1H-^>X-T 

5 5 t±dk 

. 1HNMR (CDC 1 3 ) 6:1. 2 7 (3H, t, J = 7. 5Hz), 3. 3 
10 7 (2H, q, J = 7. 5Hz) , 5. 34 (1H, dd, J = 10. 9, 1. 

9Hz),, 6. 30 (1H, dd, J = 17. 4, 1. 9Hz) , 6. 72 
(1H, dd, J = 17. 4, 10. 9Hz) , 7. 09 (1H, dd, J = 

8. 2, 1. 5Hz) , 7. 12 (1H, dd, J = 8. 2, 4. 3Hz) , 

7. 27 (1H, dd, J = 8. 7, 2. 9Hz), 8. 00 ( 1 H, d, J 
15 =8. 7Hz) , 8. 31 (1H, d, J = 2. 9Hz) , 8. 33 (1H, 

dd, J=4. 3, 1. 5Hz) , 8. 61 (1H, dd, J = 2. 6, 1. 

6Hz) , 8. 69 (1H, d, J = 2. 6Hz) , 10. 60 (1/2H, 

brs) , 10. 6 8 (1/2H, brs) 

ES.I-MS (m/e) : 501 [M+H] 

20 

mrnm* o 9 

5- (2-'>^n7 p nfaf;i/-tfU^>-3— ±J\rt%±) -2-\Lv s Jy- 
(6-X^>7>;i/fe;V-tfU^>-3— -1 

25 2-'>^O^atf;l/-tfU^>-3-^-;i/*ffiV^ Jfe»0!l4O 7£EflS 

1HNMR (CDC 1 8 ) 6:0. 77-1. 02 (2H, m), 1. 24-1. 
31 (2H, m) , 1. 29 (3H, t, J = 7. 4Hz) , 3. 37 (2H, 
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q, 3 = 7. 4Hz) , 6. 96 (2/5H, dd, J = 8. 2, 4. 6H 
z) , 6. 98 (3/5H, dd, J = 8. 2, 4. 6Hz) , 7. 03 (2 
/5H, dd, J = 8. 2, 1. 5Hz) , 7. 04 (3/5H, dd, J = 
' 8. 2, 1. 5Hz) , 7. 16 (1/2H, s) , 7. 33 (1H, dd, 

5 J = 8. 8, 3. OHz) , 7. 48 (1/2H, s), 7. 53 (1/2H, 
s) , 7. 78 (1/2H, s) , 8. 00 (1H, d, J = 8. 8Hz) , 
8. 20 (2/5H, dd, J = 4. 6, 1. 5Hz), 8. 22 (3/5H, 
dd, J = 4. 6, 1. 5Hz) , 8. 39 (2/5H, d, J = 3. OH 
z) , 8. 40 (3/5H, d, J = 3. OHz) , 8. 5 9-8. 6 2 (1 

10 H, m) , 8. 6 8-8. 7 0 (1H, m) , 9. 6 2-9. 6 4 (1H, 
m) , 10. 60 (3/5H, brs) , 10. 66 (2/5H, brs) 
ES I -MS (m/e) : 5 1 5 [M + HJ 

15 5- (2->^7;^P^b^'>tfUv>-3— OVttis) -2-K'jy>- 
2—OV-6- (4-y^fW7 7^ JW-7x74^» -1H-^>X 

4- (N, N-y/W5/XM-JW -7x/-JK W2-y7^ 
^-p^ h^ri/-tf'J^>-3-^--;i/^Hi^^T, «^I2 2 1 (Igl) 

20 ~ erg 3) fcfa«©:m c:nfcupcfc^xttiin6t*i*t&m*^to 

1HNMR (CD 3 OD) 5:2. 6 6 (6H, s) , 7. 0 5 (2H, d, J 
= 8. 6Hz), 7. 10-7. 19 ( 1 H, m) , 7. 32-7. "6 2 (4 
H, m) , 7. 49 (1H, t, J = 72. 8Hz) , 7. 71 (2H, d, 
25 J = 8. 6Hz)., 7. 91 (1H, d, J =4. 1Hz), 8. 01 (1H, 
t, J = 7. 8Hz) , 8. 32 (1H, d, J = 7. 6Hz) , 8. 77 
(1H, s) 

ES I -MS (m/e) : 5 5 4 [M+H] 
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5- (2-i?7)V*U*h* s s&)z?>-3-' OVttzs) -6- (3-gP 
n-4-**>X)V*~)V-7x.;**s) -2-&)¥>-2 — jJtz 1H- 

5 4-^>XM^-3-^OD-7iy-;K 02 -5?7;P*n^ h 
*5/-lfU5?>-3-*»-;W*Ji*fflViT, HJ£#I2 2 1 (Xgl) ~ (Xg 

1HNMR (CD 3 OD) 5:3. 2 5 (3H, s) , 6. 9 8 (1H, dd, 
10 J = 8. 6, 2. 3Hz) , 7. 09 (1H, d, 5 = 2. 3Hz) , 7. 1 
5 (1H, dd, J = 7. 8, 4. 9Hz) , 7. 3 5-7. 4 6 (2H, 
m) , 7. 46-7. 7 4 (3H, m) , 7. 48 (1H, t, J = 74. 0 
Hz) , 7. 91-7. 94 (1H, m) , 8. 02 (1H, d, J = 8. 6 
Hz) , 8. 32 (1H, d, J = 7. 8Hz) , 8. 7 5 - 8. 7 7 (1H, 
15 m) 

ESI -MS (m/e) : 5 5 2 [M-H] 
H»J4 12 

5- (2-7MP-7x7^» -2 2— OP- 6- (4- 

>- 2 — r;i^- 6 - (6->'7/-fc!u^>-3— -r^**^) -1h-^> 

X<$^A- JU6. 0mg©l^;-Jl/0. 5ml», tFn^>7S> 
25 <5 0K**S0 0. 5mljDA, R«ttft«ftlCT3«FPIffl»bfcft, «Mi 

1HNMR (CD3OD) 5:7. 01-7. 0 4 (1H, m) , 7. 10-7. 
22 (3H, m), 7. 29-7. 35 (2H, m) , 7. 60 (1H, s) , 
7. 82 (1H, d, J = 9. 0Hz) , 8. 24 ( 1 H, d, 5 = 2. 3H 
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z) , 8. 70 (1H, d, J = l- 6Hz) , 8. 77 ( 1 H, d, J = l. 

6Hz) , 9. 48 (1H, s) 

ESI -MS (m/e) :4 5 8 [M + H] 

5 

5- (2-7JVtP~7x;^» -2-tf7^>-2— f;i/-6- (6- 

. HJ&tfN 1 2T#Stl£5- (2-7MD-7z;^» -2-tf^v* 
10 >— 2 — f 6 — (4- (N-kHD^MM5bM;W -7x/* 
-» - 1 H >X-T S ?V-)V 3 . 6mg0*«lml»« 6 0S 

7^- [ODS-AS-3 6 0-CC (YMCftSS) SHWB : *-7"fe h-h 

y;u- o. i % hU7;i/^u^J icxfiittbfc. #&nfc77^>'3><o» 

1HNMR (CD 3 OD) <5 : 2. 69 (3H, s) , 7. 0 0-7. 4 0 (5 
H, m) , 7. 48 (1H, dd, J = 7. 8, 2. 3Hz) , 7. 52-7. 
85. (1H, m) , 8. 10 (1H, d, J = 7. 8Hz) , 8. 37 (1H, 
20 d, J = 2. 3Hz) , 8. 71 ( 1 H, s) , 8.. 78 (1H, s) , 9. 
48 (1H, s) 

ESI -MS (m/e) : 48 2 [M+H] 

mmm4 1 4 

25 5- (2 - 7MD-7x;^-» - 2 - \±72?>- 2 —i )V— 6 - (6- 
(S-h^y)^U^A- [1, 2, 41 ^rg^7V=ik) -3— LM 

mm&H 1 2T#e>nfe5- (2-7Md-7i;^» -2-«>> 

> _ 2 --r;u-6- (4- <N-t KD+S^WIM^ F-f;W -7aiy=¥ 
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7h^77-f-'(KIeselgelTM6.0F2 54, Art 5 7 44 <* 

1HNMR (CD 3 OD) 6:7. 00-7. 50 (5H, m), 7. 55 (1 
H, dd, J = 7. 8Hz, 2. 3Hz) , 7. 6 0- 7. 8 0 (1H, m) , 
8. 22 (1H, d, 3 = 7. 8Hz), 8. 45 (1H, d, J = 2. 3H 
z), 8. 73 (1H, s), 8. 80 (1H, s), 9. 50 (1H, s) 
10 ESI -MS (m/e) :5 3 6 [M+H] 



nffiPH 1 5 

5- (a-7^tn-7x;^» -2-bf7V>-2— <;i/-6- (-f5^ 
\/ [1, 2 -a] - lK-iyX* 

15 (Igl) 

5- (2-7MD-7i;^» -2-My^>-2— Ok- 6- (6-~ 
hD-tf'J^>-3 — f - 1 H -^>X-T 5 W-)V(D&J& 
2--hP-5-t!U^>^fflViT, ^WJ2 5 1 (X©2) £lH3t©#fck 

20 

(X@2) 

5- (2-7MP-7x7+y) - 2 - tf 2 —f 6 - 

V [1. 2-a] fc!US»-6— OW***^) - 1 H-'OX-f 5^*/-JP© 

25 (Igl) T#e»tlfc5- (2-7MD-7x;^» -2-tf^^>- 

2— OP- 6- (6-n hD-tTU^>-3— -f;i/^-» -lH^>X-f 

Sim*. JElS«ft**»HftT> iB#IW*#Lfc. 
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kF (4 0%tKM) 0. 0 2ml£inx.fc^ K^ttSMfcT—il^SH* 
bfco »«*«fl£S*bfc«, SaE*^flStffl*»^PTh^97-f- (Ki e 
se 1 ge 1TM6 0F2 5 4, Ar t 5 7 44 (*)12%M) * ^DD*jV 

5 1HNMR (CDC1 3 ) 6:1. 25 (3H, t, J = 7. 0Hz) , 3. 7 
3 <2H, q, J = 7. 0Hz) , 7. 0 0-7. 2 2 (6H, m) , 7. 3 
1-7. 65 (4H, m) , 7. 82 (1/2H, s) , 7. 88 (1/2H, 
s) , 8. 57 (1H, dd, J = 2. 5, 1. 5Hz) , 8. 64 (1H, 
s) , 9. 59 (1H, s) , 10. 57 (1/2H, brs) , 10. 97 

10 (1/2H. brs) 

ESI -MS (m/e) :4 3 9 [M+H] 

nnm* 1 6 

5- (t?Uv>-2— ()VX)V7t~)V) -2-bf^y>-2— r;i—6- 
15 (6-X^>7 > ;^n;V-tfU> ? >-3— fjkj^vO ~ 1H-^>X-T5^ 

W5?>-2-tt-)V&mKT. »J3 9 1 Dig 2) £IH££>#}£, 

20 1HNMR (CD 3 OD) 6:1. 2 3 (3H, t ,. J = 7. 4Hz) , 3. 3 
6 (2H, q, J = 7. 4Hz) , 7. 07 (1H, d, J = 8. 2Hz) , 
7. 11 (1H, dd, J = 7. 4, 4. 9Hz) , 7. 41 (1H, d, J 
= 7. 6Hz) , 7. 5 8-7. 8 0 ( 1 H, m) , 7. 60 (1H, td, 
J = 7. 6, 1. 8Hz) , 7. 95 (1H, dd, J = 8. 6, 0. 6H 

25 z), 8. 00-8. 25 (1H, m), 8. 28 (1H, dd, J = 5. 1, 
1. OHz) , 8. 33 (1H, d, J = 0. 6Hz) , 8. 75 (1H, d, 
J = 2. 5Hz) , 8. 82 (1H, dd, J = 2. 5, 1. 5Hz) , 9. 
5 3 (1H, d, J = l. 5Hz) 
ESI —MS (m/e) :491 [M+H] 
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mm\4 1 7 

5- (3-^7/-KUS?>-2->f;PX^7yr;W) -2-fcf5^>-2~ 

-r;p-6- (6-x^>xji/^-;i/-tfU^>-3— -ih-^ 

1HNMR (CDC 1 3 ) 5:1. 2 9 (3H, t, J = 7. 4Hz), 3. 3 
6 (2H, a, J-7. 4Hz) , 7. 08 (1H, dd, 3 = 7. 8, 4. 
9Hz) , 7. 35 (1H, dd, J = 8. 6, 2. 8Hz) , 7. 35 a 
nd 7. 65 (total 1H, each s), 7. 80 (1H, dd, 
J = 7. 8, 1. 8Hz), 7. 93 (1H, d, J = 8. 4Hz) , 7. 9 
5 and 8. 22 (total 1 H, each s), 8. 36 (2H, 
d, J = 2. 5Hz) , 8. 63 (1H, s) , 8. 71 (1H, s) , 9. 
65 (1H, d, J = l. 4Hz) 
ES I -MS (m/e) : 5 1 6 [M + H] 

mMM4 1 8 

5- (2- ^Dn7x-J|/-7;i/77ZJt/) -2-h°U^>-2— Ql-6- 

(6 - ^^>7,;^-ji/-bf u i?>- 3 zdL&**2l -iH-^>7Vsy 

2-^DD-5 1 t7x;-Mffl^T ) ^»J19 6 (X@4) ~ (I@ 

1HNMR (CD 3 OD) 5:3. 20 (3H, s) , 7. 03-7. 10 (1 
H, m) , 7. 13-7. 20 (2H, m) , 7. 3 4-7. 3 9 (2H, 
m) , 7. 5 0-7. 8 6 (3H, m) , 7. 94 ( 1 H, d, J = 8. 6H 



WO 2005/063738 PCT/JP2004/019843 

400 

z), 8. 01 (1H, t, J = 7..8Hz), 8. 29-8. 35 (2H, 
m) , 8. 7 7 (1H, d, J = 4. 7Hz) 
ESI -MS (m/e) : 5 0 9 [M + H] 
mMM4 1 9 

5 4- (2->7/-7x;^e/) -6- (6-X^>7,;^n;i/-bfU> ? >- 
3 — f frttz/) -2-\LW>-2-4)V-l H >x-r § ^v-;i/ 

10 *HNMR (CD 3 OD) 6:1. 2 5 (3H, t, J = 7. 4Hz) , 3. 4 

0 (2H, q, J = 7. 4Hz) , 6. 7 8 ( 1 H, s) , 7. 12 ( 1 H, 
d,J = 8. 6Hz), 7. 29-7. 3 1 (2H, m) , 7. 50-7. 5 

1 (1H, m) , 7. 63-7. 65 (2H, m) , 7. 8 2 (1H, d, J 
= 7. 4Hz) , 7. 9 5 - 7. 9 7 (1H, m) , 8. 08 ( 1 H, d, J 

15 =8. 6Hz) , 8. 32 ( 1 H, d, J = 8. 2Hz) , 8. 55 (1H, 
d, J = 2. 7Hz) , 8. 75 (1H, d, J=4. 3Hz) 
ESI -MS (m/e) :498 [M+H] 

MWM4 2P 

20 4- (2-y7/-7x;^/) -6- ( 6 -Xff >Z)V*-)V- tf U 
3 zrQkj^vO -2 2— <)]/- 1 H-^>X-i SjV^jk 

^#14 1 9T#£tlfc3- (2-v-T/-7xy^v) -5- (6-X^ 
>x;i/^x;i/-tf'J> ? >-3— OM"*^) -^>if>-l, 2->7$>£ 

X HNMR (CD3OD) 6:1. 27 (3H, t, J = 8. 0Hz) , 3. 4 

2 (2H, q, J = 8. 0Hz) , 6. 7 9- 6. 8 4 (1H, m) , 7 . 1 
4-7. 17 (lH.m), 7. 31-7. 35 ( 1 H, m) , 7. 61-7. 
68 (2H, m), 7. 80-7. 85 (2H, m), 8. 08 (1H, d, 
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J = 8. 4Hz) , 8. 5 4- 8. 5 9 (1H, m) , 8. 70-8. 73 
(1H, m), 8. 77-8. 79 (1H, m) , .9. 48-9. 50 (1H, 
m) 

" ESI —MS (m/e) :4 9 9 [M + H] 
5 

IHWJ4 2 1 

4- (2->77-7x;^y) -6- (6 -^>X;t^-JW-bPJ 
3 _^ jb^s/) - 2 - e^>- 2 1 H-^>3>f $ ^lAzjk 

««RI2 8 6T#&nfc3- (2->7;-7z;^» -5- (6-** 
10 >x;i/*n;i/-£U>>>-3-- f;W**'» -^>if>-l, 2-y75>5 

X HNMR (CDgOD) 6:3. 24(3 H, s), 6. 80-6. 83 (1 
H, m) , 7. 72 (1H, d, J = 8. 6Hz) , 7. 3 0- 7. 5 0 (2 
15 H, m) , 7. 6 0-7. 8 0 (2H, m) , 7. 88 (1H, d, J = 7. 
8Hz) , 8. 11 (1H, d, J = 9. 0Hz) , 8. 56 (1H, s), 
8. 7 3 (1H, s) , 8. 7 9 (1H, s) , 9. 5 0 (1H, s) 
ESI -MS (m/e) :4 8 5 [M+H] 

20 HM#J4 2 2 

4- (2. 3-^^^P-7Jiy^'» -6- (6- **>7JM^;i/-E 
x)?jy- 3 -^jp^j/) -2-tf'J^>-2— T^- lH-^>XW^y 

25 3 -j—jv&m&m^T, nmm 274 <h^#©7m zn\zmvtt&x\* 

1 HNMR (CD3OD) 6:3. 2 3 (3H, s) , 6. 7 0 ( 1 H, d, J 
= 2. 3Hz), 7. 12-7. 25 (3H,m), 7. 29 (1H, d, J 
= 2. 3Hz), 7. 60-7. 65 (2H,m), 8. 07-8. 10 (2 



r 
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H, m) , 8. 39 (1H, d, J = 7. 9Hz) , 8.. 50 (1H, d, J 
= 3. 4Hz) , 8. 8 3-8. 8 5 (1H, m) 
ESI -MS (m/e) : 49 5 [M+H] 

5 &J60H2 3 

4- (2, 3-y7MD-7x^y) -6- ( 6 -Xg >7JMnX;1/- M 
U 3 --r;M-^» - 2 - tf U > ? >- 2 1 H-^>X-f 5^ 

8 5 3 - (2, 3-y7MD-7i/^y) -5- 

io (6-x^>7.;i/^n;u-tfU> ? >-3--r;i/^^'» -^>i?>-i, 2- 

5>7$>£JflWr, IMI2 0 4 (IS 2) tM«©:frtt, Httfc*£&#i3s 

l HNMR (CD3OD) 5:1. 25 (3H, t, J = 7. 6Hz) , 3. 4 
0 (2H, q, J = 7. 6Hz) , 6. 71 (1H, d, J = 2. 0Hz) , 
15 7. 12-7. 26 (3H, m), 7. 30 (1H, d, 1 = 2. 0Hz), 
7. 60-7. 68 ( 2 H, m) , 8. 06-8. 13 ( 2 H, m) , 8. 4 

0 (1H, d, J = 7. 4Hz) , 8. 52 (1H, d, J = 2. 7Hz) , 
8.8 6 (1H, d, J = 5. 1Hz) 

ESI -MS (m/e) : 5 0 9 [M + H] 

20 

HJ&M4 2 4 

4- (2, 5-^7MD-7i;ty) -6- ( 6 -X^ >X)l*-)l- fcf 
U £>= 3 zdlik^jrvO - 2 -h!7v ? >- 2 --f Jl/- 1 H J= ^j>XWJLg 

25 2, 5-^7Mn-7x;-JK &#6 -x* >^;v*x;p- tf u s?>- 

3-^-;i/*«S^ffl^T, HMI2 7 8 t|Wia©7j?*, ClftfcJpCfc^SsXtt 

X HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 8. 2Hz) , 3. 4 

1 (2H, q, J = 8. 2Hz) , 6. 59 ( 1 H, s) , 6. 99-7. 0 
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5 (1H, m), 7. 06-7. 14 (1H, m) , 7. 22 (1H, br 
s), 7. 34 (1H, td, J = 9. 8, 4. 9Hz), 7. 6 1 (1H, 
dd; J = 8. 6, 4. 3Hz) , 8. 07 (IH.d, J = 8. 6Hz), 
8. 52. (1H, d, 3 = 4. 3Hz), 8. 72 ( 1 H, d, J = 1 . 2H 
5 z) , 8. 79 (1H, s) , 9. 54 ( 1 H, d, J = l. 2Hz) 
ESI-MS (m/e) : 5 1 0 [M+H] 

mmm4 2 5 

4- (2, 5-$?7MD-7i;^» -6- (6 -X^>7,;i/^-;U-lf 

10 us?>- 3 z^Uk^±>± - 2 -fjv-iH-^>x^sy 

H»«4 2 41?1l&n&3- (2, 5-^7Mn-7i;^) -5- 

(6 -x#>;ut/*x;i/-tf u^>-3-^;i/**>0 1, 2- 

y75>Sffl^T, »2 0 4 (Xg2) «hl^^<D7j^ ZinfcUPCfcfciac 
#&. 

1 HNMR (CD3OD) 5:1. 25 (3H, t, J = 7. 5Hz) , 3. 4 

0 (2H, q, 1 = 7. 5Hz) , 6. 55 ( 1 H, s) , 6. 96-7. 0 
5 (1H, m) , 7. 05-7. 1 4 ( 1 H, m) , 7. 2 1 ( 1 H, s) , 

20 7. 28-7. 38 <1H, m), 7. 50-7, 56 ( 1 H, m) , 7. 5 
6-7. 63 (1H, m) , 7. 97-8. 03 ( 1 H, m) , 8. 07 (1 
H, d, J = 8. 2Hz) , 8. 38 ( 1 H, d, J = 7. 0Hz) , 8. 5 

1 (1H, s) , 8. 76 (1H, s) 
ES I -MS (m/e) : 5 0 9 [M+H] 

25 

H»J4 2 6 

4- (2, 6-'77Mn-7x;^» - 6 - ( 4 -X^ >7,)l-fc-)l- 

7i;^» -2-\j^yy-2--Q]/- iH-^>x-r$^v-;p 
2, 6-^7Mp-7x;-jk Rr;4-i^>7W^-7x;-;i/ 
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X HNMR (CD3OD) 6 : 1. 26 (3H, t, 1 = 7. 4Hz) , 3. 2 
' 1 (2H,.q, J = 7. 4Hz) , 6. 37 (1H, brs) , 7. 13-7. 
5 25 (5H, m), 7. 34-7. 39 (1H, m) , 7. 89 (2H, d, 

J = 8. 8Hz) , 8. 78 (1H, d, J = 2. 7Hz) , 8. 84 (1H, 

dd, J = l. 6, 2. 7Hz) , 9. 56 (1H, d, J = l. 6Hz) 

ESI-MS (m/e) : 5 0 9 [M + H] 

10 mMM42 7 

4- (2, 6-i?7MP-7x;^» -6- (4-X?>X)Vft-)V- 
7i; - 2 - £ U >- 2 — r 1 h >xv $ ^itzJk 

2 6T?#e.tlfe3 - (2, 6-^7JVtn-7x;4 : '» -5- 
(4-X^>7M-JI/-7i;+'» 1, 2-$?75>fc/8V> 

15 t, n»j2 0 4 (ig2) ti«om zn\zmvtt&xuz.tit> t% 

L HNMR (CD3OD) 6:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H, q, J = 7. 4Hz) , 6. 23 (1H, brs) , 7. 08 (1 
H, brs) , 7. 15-7. 22 (4H, m) , 7. 2 8-7. 3 8 (1H, 
20 m) , 7. 51 (1H, t, J = 5. 9Hz) , 7. 87 (2H, d, J = 9. 
0Hz) , 8. 00 (1H, t, J = 7. 4Hz) , 8. 41 (1H, d, J 
= 7. 4Hz) , 8. 7 6 (1H, brs) 
ESI-MS (m/e) : 5 0 8 [M+H] 

25 ^#14 2 8 

4- (2-^7MD^f;H7x;^» -6- (6-X^>7Jl/fr:iJl/- 

bfu vy- 3— ovtti/) -2-hu^>-2--i > ;v- ih-ox^s? 
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1 HNMR (CD 3 OD) 6:1. 24 (3H, t, 1 = 7. 4Hz) , 3. 3 
5 9 (2H, q, J = 7. 4Hz), 6. 50 (1H, s), 7. 15 (1H, 
d, J = 7. 4Hz) , 7. 22 ( 1 H, t, J = 55. 5Hz) , 7. 34 
(1H, t, J = 7. 4Hz) , 7. 4 9-7. 6 2 (4H, m) . 7. 74 
(1H, d, J = 7. 4Hz) , 7. 98 (1H, t, J = 7. 4Hz) , 8. 
05 (1H, d, J = 8. 6Hz) , 8. 37 (1H, d, 1 = 7. 4Hz), 
10 8. 49 (1H, d, J = 2. 3Hz) , 8. 74-8. 77 (1H, m) 
ESI -MS (m/e) : 5 2 3 [M + H] 

mMW4 2 9 

4- (2 -y7;^a^^Jl/-7xy^r-» -6- ( 6 -Xg >X)Vft—)V- 
15 t!U £>z 3 =d2k*±kl ~ 2 2 1H-^>XV5^ 

H«J4 2 8T#^tlfe3- (2-^7J^n/5 : Jl/-7i;^-» -5- 

(6-x^>x;^n;v-tfU^>-3— f Jl/^v') 1, 2- 

^7^>^ffl^T, n^2 o 5 tmmvijfc zn\zmvt£%mx\*zn*> 

! HNMR (CD 3 OD) 5:1. 25 (3H, t, 1 = 7. 8Hz) , 3. 4 
0 (2H, q, J = 7. 8Hz) , 6. 54 ( 1 H, s) , 7. 17 ( 1 H, 
d, J = 7. 4Hz) , 7. 21 (1H, t, J = 55. 8Hz)", 7. 36 
(1H, t, J = 7. 4 Hz), 7. 50-7. 65 (2H, m), 7. 75 
25 (1H, d, J = 7. 4Hz) , 8. 06 (1H, d, J = 8. 6Hz) , 8. 
51 (1H, d, J = 2. 7Hz) , 8. 72 ( 1 H, s) , 8. 79 ( 1 H, 
s) , 9. 54 (iH, s) 
ESI -MS (m/e) : 5 2 4 [M + H] 
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»J4 3 0 

4- (2-z?7)V*'U*h*i'-W)z?>-3-' Ud&M - 6- (4-X 

^>7;v^v-7x;^-» -2-e>j^>-2— r;i/-iH-^>x-f $ 

1 HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 3Hz) , 3. 4 
. 0 (2H, q, J = 7. 3Hz) , 6. 60 ( 1 H, d, J = 2. 0Hz) , 
10 7. 27-7. 30 (2H, m), 7. 57-7. 61 (2H, m), 7. 6 

4 (1H, t, J = 72. 1Hz) , 7. 73 ( 1 H, d d, J = 7 . 8, 1. 

6Hz) , 8. 0 5-8. 0 8 (2H, m) , 8. 10 ( 1 H, dd, J=4. 

9, 1. 6Hz) , 8. 37 (1H, d, J = 8. 2Hz) , 8. 51 (1H, 

d, J = 2. 7Hz) , 8. 81 (1H, d, J=4. 9Hz) 
15 ESI-MS (m/e) : 540 [M+H] 

mmn 31 

4- (l-*5-)V-2-ttV-l, 2-^bh'a-lf'J^>-3- 

vQ - 6- (4-I^>XJ^^-7x;^» -2-h°^^>-2--f 

20 jkz i H-^>x-r 5 yy-)v 

HWJ2 7 4 (Igl) Tf#6»nfc3- ( 1 2 - 1 , 

2 - ^k H D - 1! 'J 3 - -f -5 - (4-X^>7JM^;i/- 

25 ft-&**«ftftH#i:bT#fc. 

X HNMR (CDgOD) (5:1. 24 (3H, t, J = 7. 4Hz) , 3. 2 
1 (2H, q, J = 7. 4Hz), 3. 65 (3H, s), 6. 38 (1H, 
. t, J = 7. 2Hz) , 6. 44 (1H, s) , 7. 07 ( 1 H, s) , 7. 
15-7. 22 (2H, m) , 7. 40 (1H, d, J = 7. 0Hz) , 7. 
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57 (lH.dd, 1 = 7. 0, 1. 8Hz) , 7. 8 4-7. 9 0 (2H, 
m) , 8. 70 (1H, s) , 8. 76 (1H, s) , 9. 52 (1H, s) 
ESI -MS (m/e) : 5 04 [M+H] 

5 mmm4d2 

4- (i -*^)V- 2 -a-^v- 1, 2-> ? bHP-HUv ? >-3--r;^^ 
-» -6- (6-x^>7>;^-;w-tfu^>-3-<;i/^-» -2-gu 

-^>-2--<JV-lH-^>X , -fS^/-Jl/ 

l-^^;V-2-^V-l, 2->^kHP-tfU> ? >-3-^-;K Rtf 

io 6-x^>x;i/^-;i'-tfU> ? >- 3-^-;i/^JdMViT, ^iJSfll 2 7 4 £ 

X HNMR (CD 3 OD) 6 : 1. 26 (3H, t, J = 7. 4Hz) , 3. 4 
0 (2H, q, J = 7. 4Hz) , 3. 65 (3H, s) , 6. 36 (1H, 
15 t, J = 6. 7Hz), 6. 46 (1H, s), 7. 13 (1H, s), 7. 
3 8- 7. 6 0 (4H, m) , 7. 9 5- 8. 0 8 (2H, m) , 8. 35 
(1H, s) , 8. 49 (1H, s) , 8. 73 ( 1 H, s) 
ESI -MS (m/e) : 5 04 [M + H] 

20 HWJ4 3 3 

4- (l-* l ?)l-2-ttV-l, 2-> ? bHP-HU> ? >-3--i > ;i/^ 
-6- (6-X^>7.;^x;l/-tfU^>-3— -2-\Z<5 

HJS0iJ4 3 2T#e>nfc3- (1-^^-2-^V-l, 2 ^fc F 
25 D-fc!U^>-3— OM**^) -5- (6-I^>7JV»-t!'Jy>- 
3-^;!,^^) -/^>if>-i, 2-S?75>£JflHT, «#S2 0 5<h|W| 

1 HNMR (DMSO-d 6) 6:1. 13 (3H, t, J = 7. 4Hz), 3. 
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40 (2H, q, J = 7. 4Hz) , 3. 50 (3H, s) , 6. 24 (1H, 
t, J = 6. 8 Hz) , 6. 46 (1H, s) , 7, 05 (1H, br s), 
7. 3 2-7. 4 0 (1H, m) , 7. 5 8 (1H, dd, J = 8. 8, 2. 
5Hz),. 7. 74 (1H, dd, J = 6. 8, 2. 0Hz), 8. 01 (1 
5 H, d, J = 8. 6Hz) , 8. 57 ( 1 H, d, J = 2. 5Hz) , 8. 7 
9 (1H, d, J = 2. 2Hz) , 8. 82 ( 1 H, d d, J = 2. 5, 1. 
5Hz) , 9. 47 (1H, d, J = l. 4Hz) 
ESI-MS (m/e) : 5 0 5 [M + H] 

10 HJ60H4 3 4 

4- (2-'>Ty-tf'j> ? >-3— rjld±jd -6- (4-^»>x;v»n 

(ISO 

5- (4-^^>^*-iV-7x;^» -2-~hD-3- (l-*3f 
15 i/-tf'J> ? >- 3— 1)l**~y) -7x-JV75>OM 

3-*-;i/£Jfll>T, HJS01J6 7 (181) Rtf (I@2) i:WI*©#ifc ^ 

#&, 

20 erg 2) 

5- (4-^^>^*^-7i;*'» -2-nhD-3- (2— >7 

5- (4-^^>7n;V»-7x;*;» - 2 -~ ha- 3 - ( 1 -*3f 
5/-tfU> ? >- 3 -^OVt^-y) -7x^V75>$ffl^T, ^ 2 1 8 

25 (ig2) tra«i©^> z:n\zmvit%mx\*znbt%&t&mfr&t>i£ 

(IS 3) 
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4- (2-: ^T/-tfU^>-3— VVtt-s) -6- (4-^>7Jl/* 
7x/ *zs) -2-tf'J 2 — f;l/- 1 H-^>X< 5 ?^-)V<D 

5- (4-^^>XM^l/-7z;^» -2-nhO-3- (2-->7 

(xgs) r#2 0 4 (igi) in«©*tt» ^nfc2pcrc^xtt^n& 

X HNMR (CD 3 OD) 5:3. 23 (3H, s) , 7. 07 (1H, br 
. s) , 7. 44 (1H, brs) , 7. 5 6-7. 6 9 (4H, m) , 8. 0 
10 2 (1H, t, J = 7. 8 Hz) , 8. 09 (1H, d, J = 8. 6Hz), 
8. 29 (1H, d, J = 7. 8Hz), 8. 46-8. 48 ( 1 H, m) , 
8. 55-8. 57 (1H, m) , 8. 78-8. 80 (1H, m) 
ESI -MS (m/e) :48 5 [M + H] 

15 HJ60H3 5 

4- (2-->77-£U>>>-3— UVttz/) -6- (4-Xff>7Jl/frn 

;i/-7xy^-»-2-t£u> ? >-2— r;w-iH-^>x-r$ ^7-;p 

20 

X HNMR (CD 3 OD) 6:1. 25 (3H, t, 3 = 7. 3Hz) , 3. 2 
2 (2H, q , 3 = 7. 3Hz) , 6. 94 (1H, brs) , 7. 27 (2 
H, d, J = 8. 6Hz) , 7. 33 (1H, brs) , 7. 4 9' (2H, d, 
J = 8. 6Hz), 7. 59-7. 62 ( 1 H, m) , 7. 91-7. 98 
25 (3H, m) , 8. 24 (1H, d, J = 8. 6Hz) ,. 8. 45 (1H, d, 
J = 5. 1Hz), 8. 74 (1H, d, J = 5. 5Hz) 
ESI -MS (m/e) : 49 8 [M+H] 



»J4 3 6 
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4-1>i?)V**zs- 6 - (6 - Xff >7JVfrX^-fcf US?>- 3 ±jjl£± 

X HNMR (CD 3 OD) 5:1. 24 (3H, t, J = 7. 6Hz) , 3. 4 
5 (2H, q, J = 7. 6Hz) , 5. 41 (2H, s) , 7. 02-7. 0 
5 (1H, m), 7. 15-7. 17 (1H, m), 7. 39-7. 45 (3 
H, m) , 7. 5 3 -7. 5 9 (4H, m) , 8. 07 ( 1 H, d, J = 8. 
10 6Hz) , 8. 11-8. 14 (1H, m), 8. 39 (1H, d, J = 7. 
0Hz) , 8. 5 3 (1H, d, J = 2. 7Hz), 8. 87-8. 90 (1 
H, m) 

ESI -MS (m/e) :48 7 [M + H] 

15 mmm4 3 7 

4 -1>i?)ltti'- 6 - (6 -Xg >XJ1/t}n-JI/- \L U >>>- 3 -4 
- 2 - H 7^> - 2 -f;V- 1 H-^>X-f S^/HI/ 
HWJ4 3 6T#^nfe3-^>W*'>- 5 - (6 -X#>*J1/*X 
;i/-H'J^>-3-W^» 1, 2-S?75>fcJBV>T, * 

20 M2 0 5 tl^iom CinKllllDfc^Xttiin&tSfetSft*^* 

%^t\z£Y), 

1 HNMR (CD 3 OD) 5:1. 27 (3H, t, J = 7. 4Hz) , 3. 4 
2 (2H, q, J = 7. 4Hz) , 5. 38 (2H, s) , 6. 8 _ 0 (1H, 
d, J = 2. 0Hz) , 7. 06 (1H, d, J = 2. 0Hz) , 7. 36- 
25 7. 42 (3H, m), 7. 49 (1H, dd, J = 8. 8, 2. 9Hz), 
7. 54 (2H, d, J = 6. 7Hz) , 8. 03 (1H, d, J = 8. 8H 
z) , 8. 49 (1H, d, J=2. 7Hz) , 8. 72 (1H, d, J = 2. 
7Hz), 8. 78-8. 80 (1 H, m) , 9. 54-9. 56 (1 H, 
m) 
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ESI —MS (m/e) :48 8 [M+H] 
HJS#|4 3 8 

" 4- (2->7y-6-7MP-7x7^v') -6- ( 6 -X^ >7Jl/frX 
5 jkz tf U 3 -^:<Mpv) - 2 — tf U 2 — i" l H-^>X-f 

(Xgl) 

4-t (6-x^>x;i/^-;i/-t!U> J >- 3 

~» -2-KU5?>-2-> ()\>- 1 H-^>X-T 5 ^/-^O'&jfc 

io mi^j4 3 6T#e.nfc4-^>v;v^-^->- 6 - (6-x^>7jp*x 

1? U 3> > - 3 — f - 2 - 1! U > - 2 - -f JP- 1 H - ^ >X-i 

<Xg2) 

15 4- (2->7/-6-7MD-7i;^^) -6- ( 6 -X^ >7Jl/* 
X^-tfU^^-3— OVttz/) -2-e«Ji?>-2-<;i/-lH-^>X 

4-kHD^>-6- ( 6 -X* >7Jl^X^- tlU v>- 3 — 
is) r 2-KU5?>-2-^;V-lH-.^>X-f5^/-;WR^2. Z-VV 

20 ;^D^>^xhu;v^fflViT, HJfifij2 5i <xg2) tmuo^m, en 

'HNMR (CD 3 OD) 6:1. 26 (3H, t, J = 7. 4Hz") , 3. 4 
0 (2H, q, J = 7. 4Hz) , 6. 61 (1H, d, J = 2. 0Hz) , 
25 7. 28 (1H, d, J = 2. 0Hz) , 7. 36-7. 42 (1H, m) , 
7. 4 8-7. 54 (1H, m), 7. 58-7. 63 (2H, m), 7. 6 
5-7. 69 (1H, m) , 8. 07 (2H, d, J = 8. 2Hz) , 8. 3 
8 (1H, d, J = 7. 8Hz) , 8. 51 (1H, d, J = 2. 7Hz) , 
8.8 2 (1H, d, J=4. 7Hz) 
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ES I -MS (m/e) : 5 1 6 [M+H] 

" 4- (6-^7y-tfUy>-2-^fJP^^) -6- (4-X^>7J!/frn 
5 JV-7i7^-» - 2 - M U 2 — f 1 H-^>X-f 

^JfSf!|4 3 8 (IS1) T#6n&4-kFn^>-6- (6-X*>7JV 
*XJl/- tf U 5»- 3 - 2 - tf » J 2 — 1 H-^> 

X<5^/-;WR^2-^DO-3-'>7y t!U^>&fflV»T, £16094 3 8 

(xg2) £iwu£©7m cnfcmcfc^x»j:ne»t^i:<£m^fcii: 

l HNMR (CD 3 OD) 6:1. 26 (3H, t , J = 7. 4Hz) , 3. 4 
2 (2H, q, J = 7. 4Hz) , 7. 21 (1H, d, J = 2. 0Hz) , 
7. 30 (1H, dd, J = 7. 4, 5. 1Hz) , 7. 48 (1H, d, J 
= 2. OHz) , 7. 5-8 (1H, dd, J = 5. 1, 7. 8Hz), 7. 7 
15 1 (1H, dd, J = 8. 8, 2. 9Hz), 8. 00-8. 05 (1H, 
m), 8. 11 (1H, d, J = 8. 6Hz), 8. 26-8. 33 (3H, 
m), 8. 60 (1H, d, J = 2. 7Hz), 8. 7 8 ( 1 H, d, J = 5. 
1Hz) 

ESI -MS (m/e) : 499 [M+H] 

20 

£»0N4O 

4- (2->7/-3-7Mn-7i;^» -6- (6-Xff>7JPfrX 
)V-¥V 3 )l**rzs) -2-tf'Jy>-2--f Jl/- lH-^>X-f 

25 2, 6 -> 5 7;U:Tn^>7xHJ;i/£/B^T, H»J4 3 9 t^©^, 

2 HNMR (CD3OD) 6:1. 26 (3H, t, J = 7. 4Hz) , 3. 4 
1 (2H, q, J = 7. 4Hz) , 6. 91 (1H, d, J = 8. 6Hz) , 
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7. 04 (1H, d, J = l. 8Hz) , 7. 13 (1H, t, J = 8. 6H 
z) , 7. 44 (1H, d, J = l. 8Hz) , 7. 5 5-7. 6 4 (2H, 
m) , 7. 67 (1H, dd, J = 8. 6, 3. 2Hz), 8. 00-8. 0 

' 6 (lH,.m) , 8. 10 (1H, d, J = 8. 6Hz) , 8. 33 (1H, 
5 d, J = 7. 8Hz) , 8. 57 ( 1 H, d, J = 2. 3Hz) , 8. 78- 

8 . 8 1 ( 1 H, m) 

ESI-MS (m/e) : 5 1 6 [M+H] 

mmm4 4 1 

10 4- (2 - jj;W\'^ 6 -7Jl/tD-7x;^-» -6- (6-X^>7> 

2k£^2knP 3 z^La^vO -2-tfU^>-2— <;1/-ih-^ 

imm* 3 8T#e>nfe4- (2-*>7/-6-7^a-7i;^» - 
6- (6-x^>x;i/^-;i^-t!u> ? >- 3— f;^*5/) - 2 -tf Uv>- 

X HNMR (CD3OD) 5:1. 24 (3H, t, J = 7. 4Hz) , 3. 4 
0 (2H, q, J = 7. 4Hz) , 6. 53 ( 1 H, brs) , 7. 26 (1 

20 H, brs) , 7. 4 2-7. 53 (2H, m) , 7. 5 7 -7. 6 2 (2H, 
m) , 7. 68 (1H, dd, J = 8. 2, 3. 9Hz) , 8. 07 (1H, 
d, J = 8 . 6Hz), 8. 11-8. 16 ( 1 H, m) , 8. 41 (1H, 
d, J = 8. 2Hz) , 8. 49 (1H, d, J = 2. 7 H z ) , 8. 88 
(1H, d, J = 3. 9Hz) 

25 ESI-MS (m/e) : 5 3 4 [M+H] 

4- (2->7;-6-7MD-7x;^» -6- (6-X#>7Jj/frX 
Jl/- g'J 3 z^Uk*±M - 2 - h°^v>- 2 — f ;V- lH-^>X-f 
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mMW4 3 7 T#&nfc4 - ^>^t*-> - Q - (6-X*>7J!/*x 
;W-KU5?>- 3 — f ;M**SO - 2 -K7S?>- 2 — OP- 1 H-^>X-f 

l HNMR (CD 3 OD) <5:1. 25 (3H, t, J = 7. 4Hz) , 3. 4 

0 (2H, q, J = 7. 4Hz) , 6. 57 ( 1 H, brs) , 7. 23 (1 
H, brs), 7. 46-7. 51 ( 1 H, m) , 7. 57-7. 61 ( 1 H, 
m) , 7. 64-7. 71 (2H, m) , 8. 06 (1H, d, J = 9. OH 

10 z) , 8. 51 (1H, d, J = 2. 3Hz) , 8. 71 (1H, d, J = 2. 
3Hz), 8. 78 (1H, s) , 9. 48 (1H, s) 
ES I -MS (m/e) : 5 1 7 [M + H] 

HMI4 4 3 

15 4- (2->7/-5-7MP-7x7^-» -6- ( 6 -Xg >7Jt/frX 

)V- tf u v>- 3 =^L!kt±>0 -2- v>- 2 — oi^- 1 H-^>X-f 

H»J4 42T#£ftfc4-tKO*->-6- ( 6 - X^ >7Jl/*x;|/- If 
U>>>-3 --Ol/^v-) -2-K7y>-2-<;V-lH-^>xV5^ 
20 v A-;PRtf2, 4-> ? >';l'^D-^>yxhiJJl/^ffiViT, mMM4 3 8 (I 

X HNMR (CD 3 OD) 5:1. 20 (3H, t, J = 7. 4Hz) , 3. 4 

1 (2H, q, J = 7. 4Hz) , 6. 88 (1H, d, J = 10. 2Hz) , 
25 6. 98 ( 1 H, d, J = 2. 0Hz), 7. 05-7.11 ( 1 H, m) , 

7. 3 9-7. 44 (1H, m) , 7. 68 (1H, dd, J = 3. 1, 8. 
0Hz) , 7. 89 (1H, dd, J = 8. 8, 6. 1Hz) , 8. 08-8. 
.12 (1H, m), 8. 57-8. 60 ( 1 H, m) , 8. 71 (1H, d, 
J = 2. 3Hz), 8. 7 7-8. 79 ( 1 H, m) , 9. 46-9. 4 8 
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(1H, m) 

ESI-MS (m/e) : 517 [M+H] 
5 4- (2->7;-4-7Mn-7x;^» -6- (6-X#>7Jl^X 

10 

X HNMR (CD 3 OD) 6:1. 26 (3H, t, J = 7. 4Hz) , 3. 4 
1 (2H, q , J = 7. 4Hz) , 6. 81 (1H, d, 3 = 2. 3Hz) , 
7. 22 (1H, dd, J=4. 6, 9. 0Hz) , 7. 35 (1H, d, J 
= 2. 3Hz) , 7. 45 (1H, ddd, J = 8. 6, 4. 6, 7. 4H 
15 z), 7. 63-7. 69 (2H, m), 7. 7 2-7. 7 5 (1H, m), 
8.. 09 (1H, d, J = 8. 6Hz) , 8. 55 ( 1 H, d, J = 3. 1H 
z) , 8. 72 (1H, d, J = 2. 3Hz) , 8. 79 (1H, dd, J = 
2. 0, 3. 1Hz) , 9. 49 (1H, d, 3 = 2. OHz) 
ES.I-MS (m/e) : 517 [M + H] 

20 

H»J4 4 5 

4- (2-jjJW\ >: E-f;i/-6-7MP-7x;^» ~6- (6~X^>7> 
Jl/ft-Jl/- fcf U 3 jM^vO - 2 - tf 7i?>- 2 --YJU- 1 H-1 

25 H»J4 4 2T?#6nfc4- ( 2 - $/77 - 6 -7*tO-7x;^» - 

6- (6-x^>x;^x;i/-t°u^>-3— f;p**3/) -2-tf^v>- 
. n^cfe7j^x«Jine»tafei:*m^t)-&sj:^fcj;D, mmik&mz 
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X HNMR (CD 3 OD) 6:1. 25 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 6. 39 (1H, s) , 7. 21 ( 1 H, 
s) , .7. 42-7. 51 (2H, m), 7. 55 (1H, dd, J = 8. 6, 
2. 7Hz) , 7. 64 (1H, d, J = 7. 4Hz) , 8. 06 (1H, d, 
5 J = 8. 6Hz) , 8. 47 ( 1 H, d, J = 2. 7Hz) , 8. 75-8. 
78 (1H, m) , 8. 82-8. 84 (1H, m), 9. 54 (1H, br 
s) 

ES I -MS (m/e) : 5 3 5 [M+H] 
10 mmM4 4 6 

4- (6-v7y-bf'J^>-2— QM-^vO -6- (4-X^>7JWfr~ 
;|/-7x7^'» - 2 -\t?V>- 2 -<i )V- 1 H - g >X-f S fV^Jk 

15 #fco 

'HNMR (CD 3 OD) 5:1. 25 (3H, t, J = 7. 4Hz), 3. 4 

1 (2H, q, J = 7. 4Hz) , 7. 14 (1H, d, J = 2. 0Hz) , 

7. 30 (1H, dd, J = 7. 4, 5. 1Hz) , 7. 45 ( 1 H, d, J 

= 2. 0Hz) , 7. 69 (1H, dd, J = 9. 0, 2. 7Hz) , 8. 1 

20 0 (1H, d, J = 9. OHz) 8. 27-8, 33 (2H, m), 8. 5 

9 (1H, d, J = 2. 7Hz) , 8. 7 0-8. 7 2 (1H, m) , 8. 7 
6-8. 79 ( 1 H, m) , 9. 41-9. 43 ( 1 H, m) 
ESI -MS (m/e) :5 0 0 [M+H] 

25 »J4 4 7 

4- (2->7;-6-7Mn-7x/^-» -6- (6-;*#>7JM^ 
6 -*$>?,)Vik-)l- h! U v=>- 3 -•*-)i%m>x, mUM4 3 8 tm 
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! HNMR (CD3OD) (5:3. 2 3(3 H, s) , 6. 50 (1H, s) , 
7. 22. (1H, s) , 7. 4 5-7. 6 2 (3H, m) , 7. 62-7. 7 
5 8 (2H, m) , 7. 9 5 - 8. 0 5 (1H, m) , 8. 08 (1H, d, J 
= 8. 8Hz) , 8. 37 (1H, d, J = 8. 0Hz) , 8. 49 (1H, 
s) , 8. 7 7 (1H, s) 
ESI -MS (m/e) : 50 2 [M + H] 

10 «0»J4 4 8 

4- (2-7Jl/tD-6-^^>7M^V-7i;^» -6- (6-^^ 

>>ui/fr-ji/- hu 3 — f ;t^*-» - 2 - tf u s?>- 2 -<i)l- 1 

HJI^4 4 7 T#e»tlfc 4 -fch'O^v'- 6- (6 -^^TJVtf^l'-fcf 
15 'Jy>-3-^Wy) -2-tfUv J >-2--r;P-lH-^>X-T$^ 

>M02, 3-> J 7;p^p-^^>x;i/*^;i/^> > if>^fflViT, ^wj 

4 3 8 (I@2) tlRlil©7j& ^n^Cfc77^X«cin^i:^<i:^a^ 

X HNMR (CD3OD) 5:3. 21 (3H, s), 3. 46 (3H, s), 

20 6. 5 4 (1H, d, J = 2. 0Hz) , 7. 27 ( 1 H, d, J = 2. OH 

z) , 7. 54-7. 67 (3H, m), 7. 70-7. 7 4 (1H, m) . 

7. 93 (1H, d, J = 7. 8Hz) , 8. 04 (1H, d, J = 8. 6H 

z) , 8. 11 (1H, ddd, J = 7. 8, 8. 6, 2. 7Hz"), 8. 4 
0 (1H, d, J = 7. 8Hz), 8. 46 (1H, d, J = 2. 7Hz), 
25 8.8 6 (1H, d, J = 5. 1Hz) 
ES I -MS (m/e) : 5 5 5 [M+H] 

mmm 4 4 9 

4- (2-^;WN^-f;l/-6-7^^P-7xy^'» -6- (6-*^>7> 
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frfczDV- £ U 3 - <;V^*'>) - 2 - tf U >>>- 2 - - QV-IH-^ 

£16014 4 7Tf#£>nfc4- (2-^7;-6-7Ma-7iy^» - 
5 2 — f -II — lH-^>X<5^/-;W€fflV>T» HMI4 3 tl^O^S, H 

X HNMR (CD 3 OD) 6:3. 22 (3H, s) , 6. 53 ( 1 H, d, J 
= 1. 6Hz) , 7. 25 (1H, d, J = l. 6Hz), 7. 42-7. 5 

10 3 (2H, m) , 7. 57 (1H, dd, J = 8. 6, 2. 7Hz), 7. 6 
1 (1H, d, J = 7. 4Hz) , 7. 68 ( 1 H, dd, J = 7. 6, 4. 
3Hz) , 8. 06 (1H, d, J = 9. 0Hz), 8. 10-8. 16 (1 
H. m) , 8. 4 1 (1H, d, J = 8. 2Hz), 8. 4 7 (1H, d, J 
= 2. 7Hz) , 8. 8 7 (1H, d, J=4. 3Hz) 

15 ESI -MS (m/e) : 5 2 0 [M+H] 

H»J4 5 0 

4- (2-^77^6-7Mn-7x;^>') - 6 - ($-*9>7*M~ 

)v- tf us?>- 3 zrfjk^±vO - 2 -tf^>- 2 — f i H-^>x-r 
20 sWrJk 

'HNMR (CD 3 OD) 5:3. 23 (3H, s) , 6. 57 (1H, br 
25 s) , 7. 23 (1H, brs) , 7. 49 (1H, t d, J = 8. 0, 4. 
6Hz) , 7. 59 (1H, dd, J = 9. 0, 3. 2Hz), 7. 65-7. 
71 ( 2 H, m) , 8. 07 (1H, d, J = 9. 0Hz), 8. 50 (1H, 
d, J = 2. 3Hz) , 8. 7 1 (1H, d, J = 2. 3Hz) , 8. 78 
(1H, brs), 9. 48(1 H, brs) 
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ES I -MS (m/e) : 5 0 3 [M + H] 

• 4- 2-4 )V7>)VyT-M -6- (6-X#>X)V-fc-)V-\£ 

5 'Jy>- 3 z^Tjkg^vO - 2 -If U 2 --f;HlH-^>X-f 5^ 

10 'HNMR (CDC 1 3 ) 6:1. 31 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, q, J = 7. 4Hz) , 7. 03 ( 1 H, d, J = 8. 0Hz) . 
7. 08 (1H, ddd, J = 7. 4, 4. 7, 1. 0Hz) , 7. 35 (1 
H, d, J = 2. 2Hz) , 7. 3 8-7. 4 4 (2H, m) , 7. 52 (1 
H, td, J = 7. 8, 2. OHz) , 7. 64 (1H, d, J = 2. 1H 

15 z) , 7. 88 (1H, td, J = 7. 8, 1. 8Hz), 8. 03 (1H, 
d, J = 8. 8Hz), 8. 38 (1H, d, J = 7. 8Hz), 8. 45 
(1H, dd, J=4. 9, 1. OHz) , 8. 53 ( 1 H, d, J = 2. 7 
Hz) , 8. 64 (1H, d, J=4. 9Hz) 
ESI -MS (m/e) :49 0 [M+H] 

20 

$mM4 5 2 

4- {\ZVi»-2-'()V7.)V7T-)V) -6- (6 -X^>7Jl/fr~JV-tf 

u 2 >- 3 zrLM^ii) -2-tf7> ? >-2--i > ji/-iH - ^">x-r s £ 

25 HJg0H 5 lT#Snfc3 - (tT'J 2 -^JkX^7 7-iW -5- 

(6-x^>^;i/*x;i/-tfu^>-3-^;p^>-) 1, 2- 

X HNMR (CDCI3) <5 : 1. 32 (3H, t, J = 7. 4Hz) , 3. 3 
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9 (2H, q, J = 7. 4Hz) , 7. 08-7. 19 (2H, m) , 7 . 3 

8 (1H, d, J = 2. 2Hz), 7. 43 ( 1 H, del, J = 8. 6, 2. 
8Hz) , 7. 57 (1H, t d, J = 7. 8, 1. 8Hz) , 7. 66 (1 
H, d, J = 2. 2Hz) , 8. 04 ( 1 H, d, J = 8. 6Hz) , 8. 4 

5 8 (1H, d, J=4. 7Hz) , 8. 53 (1H, d, J = 2. 7Hz) , 

8. 63 (1H, t, J = 2. 0Hz) , 8. 69 (1H, d, J = 2. 5H 
z) , 9. 6 3 (1H, d, J = 1. 4Hz) 

ESI -MS (m/e) : 491 [M+H] 

10 nffiM4 5 3 

4- ( 1 -*T)V- 1 H--T $£2Az2kzi 2 -fM^7 7^) - 6- 

( 6 -x^ >7jyfrx;w- if u 2>z 3 z^Uk£*±l - 2 - if ? s?>- 2 - 
-f jk - 1 h - ^ >x-r $ 

1 1 H— i.$M-)V- 2 -^:*-;i/£fflUT, «M4 5 2t 

*HNMR (CDC 1 3 ) 6:1. 3 3 (3H, t, J = 7. 4Hz), 3. 4 
1 (2H, q, J = 7. 4Hz) , 3. 94 (3H, s) , 6. 65-6. 6 

9 (1H, m) , 6. 77. (1H, d, J = 1. 4Hz) , 6. 8 7 (1H, 
20 d, J = l. 6Hz), 7. 23 (1H, d, J = 2. 4Hz), 7. 48 

(1H, dd, J = 8. 6, 2. 8Hz) , 7. 72 ( 1 H, d, J = 2. 2 

Hz) , 8. 05 (1H, dd, J = 8. 6, 0. 6Hz) , 8. 16 ( 1 H, 

d, J = 2. 6Hz) , 8. 54 ( 1 H, dd, J = 2. 8, 0."6Hz) , 

9. 42 (1H, d, J = l. 6Hz) 

25 ESI -MS (m/e) : 4 94 [M + H] 

HWJ4 5 4 

4- (4-^ h*^sOz?)l-7.)\>7T-)l') -6- (6 -X^ >7Jl^X 

)v- tfu *?>- 3 ^±n^±) - 2 - M^jy- 2 -^)v- 1 h-^>x-t 
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(4-^b^>7xzjv) *9>tt-)v*m^Xs mmm4S2hmu<D 

5 X HNMR (CDC 1 3 ) (5:1. 32 (3H, t, J = 7. 4Hz), 3. 4 
0 (2H, q, J = 7. 4Hz) , 3. 61 and 3. 79 (total 
3H, each s) , 4. 0 5 and4. 40 (total 2H, e 
ach s ) , 6 . 6 9 and 6. 79 (total 2 H, each 
d, J = 8. 6Hz), 6. 88-7. 52 (5H, m) , 7. 98 and 

10 8. 01 (total 1 H, each d, J = 8. 6Hz) , 8. 44 
and 8. 46 (total 1 H, each d, J = 2. 9Hz), 8. 
58-8. 6 5 (1H, m) , 8. 68 and 8. 70 (total 1 
H, each d, J = 2. 5Hz), 9. 58 and 9. 74 (tot 
al 1H, each d, J = l. 4Hz), 10. 05 and 10. 

15 46 (total 1H, each brs) 
E S I -MS (m/e) : 5 3 4 [M + H] 

H»J4 5 5 

4- (6-->7/-tfU> ? >-2— ()V7,)V7T~)l) -6- (6-X^>7, 
20 ;l/^n;l/-HU^>^ 3 - 2 -H^v>- 2 --f )V- 1 H-^ 

25 1 HNMR (CDC 1 3 ) 6:1. 3 2 (3H, t, J = 7. 4Hz) , 3. 3 
9 (2H, a, J = 7. 4Hz) , 7. 20 (1H, dd, J = 7. 8, 4. 
9Hz), 7. 4 1 (1H, d, J = 2. 2Hz), 7. 45 (1H, dd, 
J = 8. 8, 2. 8 Hz) , 7. 72 (1H, d, J = 2. 2Hz), 7. 9 
3 (1H, dd, J = 7. 8, 1. 8Hz) , 8. 04 (1H, d, J = 8. 
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6Hz) , 8.. 44 (1H, dd, J=4. 9, 2. 0Hz) , 8. 54 (1 
H, d, J = 2. 8 Hz) , 8. 62 (1H, dd, J = 2. 5, 1.5H 
z) , 8. 70 (1H, d, J = 2. 5Hz) , 9. 64 (1H, d, J = l. 
' 5Hz) . 

5 ESI —MS (m/e) : 516 [M + H] 
^JS^J4 5 6 

4- (2-z/7;-\ZV5?>-3-'()\>Z)l77—)\') - 6 - (6-Xff>X 

;w^n;v-tfU^>-3— f;v^-» -2-if7^>-2-^^-iH-^ 

io >x-r$yy-;v 

H«J4 5 5T#e>nfc4-^;i/*yb-6- (6-X*>7Jl^x^-£ 

us»- 3 --r;w:t*-» - 2 -tr^>- 2— < iH-^>X-f 

, /-W2-^7 7- 3-7;l/^"PtfU> ? >'^ffi^T, HSS0I4 3 8 (Xg 

15 amb^»*«*t6H#ii/T#&. 

X HNMR (DMSO-d 6) 6:1. 13 (3H, t, J = 7. 4Hz), 3. 
40 (2H, q, J = 7. 4Hz) , 7. 22 ( 1 H, s) , 7. 41 (1H, 
s) , 7. 64 (2H, dd, J = 8. 6, 2. 7Hz) , 7. 96-8. 0 
4 (2H, m) , 8. 59-8. 6 6 (2H, m) , 8. 77-8. 83 (2 
20 H, m) , 9 . 3 2 (1 H, s ) 

ES I -MS (m/e) : 5 1 6 [M + H] 

&SB084 5 7 

4- (tf'Ji?>- 2 — fjkXjk2LZ^2k) - 5 — # □ □ — 6 - (6-X^>7> 
25 ;v^x;w-b!'j^>-3--r;p^s» -2-fc?U>>>-2 — fjk= 1H-^ 
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'HNMR (CDC 1 8 ) 6:1. 31 (3H, t, J = 7. 4Hz)', 3. 4 

0 (2H, q, J = 7. 4Hz) , 7. 02 ( 1 H, d, J = 7. 5Hz) , 

7. 05-7. 10 (1H, m) , 7. 31 ( 1 H. d d, J = 8. 6, 2. 
' 7Hz) ,. 7. 41 (1H, t, J = 6. 0Hz) , 7. 53 ( 1 H, t, J 
5 =7. 4Hz) , 7. 75 (1H, s), 7. 88 (1H, t, 1 = 7. 8H 

z) , 8. 03 (1H, d, J = 8. 8Hz) , 8. 37 ( 1 H, d, J = 8. 

0Hz) , 8. 41 (1H, d, J=4. 1Hz) , 8. 50 ( 1 H, d, J 

= 2. 5 Hz) , 8. 63 (1H, s) 

ES I -MS (m/e) : 5 2 4, 5 2 6 [M+H] 

10 

H»J4 5 8-1, 4 5 8-2 

4- 2-4 4 -ft) -6- (6-x^>x;i/frx;w-bf 

U^>-3--TJl/^-^'» - 2 -bfUi?>- 2 lH-^>X-f 5^ 
R#4- (tfU$?>-2-</K*/V*:2/IO -6- (6-x^>tju 

gjastiu 5 iT#e>nfc4- <kus>>- 2 --nvx;!'? 7:2/10 -6- 

( 6 -x^ >x/U*x;i/- tf U i»- 3 —OV**^) - 2 - k! U i»- 2 - 
lH-^>X-f 5^V-;W2 0mg©^^y-;i/3m 1 oxo 
20 NE5 0mg, RtfTKO. 5m 1 fciJP*., TOSMl:T3HWl/fc. 

^n7h^77^~ [ODS-AS- 3 6 0 -CC (YMC&S1D ^Sjffi : 
TK-T-kbxh'J/U-O. l K MJ ^/l^nffSn fcTSMttbfc. #5nfc7 
25 7^">3>fcffi»R»**^hU9A7KSJlP^fc«. B^X^/WCTiSffiU 

4- (fcfU^>-2--r;i/7>;i/7^x;i/) -6- (6 -X^>*/UafcX>-E 
'J>?>- 3 — l2kM^±0 - 2 - H'J> ? >- 2 1 H-^>X-f 5^ 
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X HNMR (CDC 1 3 ) 6:1. 33 (3H, t, J = 7. 4Hz), 3. 4 
0 (2H, q, J = 7. 4Hz) , 7. 35 ( 1 H, dd, J = 8. 8, 2. 
' 7Hz) , 7. 3 7-7. 4 5 (2H, m) , 7. 55 ( 1 H, d, J = 2. 
5 1Hz), 7. 61 (1H, d, J = 2. 1Hz), 7. 89 (1H, t, J 
= 7. 8Hz), 7. 96 (1H, t, J = 7. 8Hz), 8. 02 (1H, 
d, J = 8. 6Hz), 8. 15 (1H, d, J = 8. 2Hz), 8. 37 
(1H, d, J = 7. 8Hz) , 8. 49 (1H, d, J = 2. 7Hz) , 8. 
65 (1H, d, J = 3. 7hz) , 8. 76 (1H, d, J=4. 5Hz) 
10 ESI -MS (m/e) :5 0 6 [M+H] 

4- (tfUi?>-2— j -6- (6-X^>X;i/^^;l/-bfU 

3- -f JM-*v) - 2 - If U y> - 2 -fJK 1 H-^>X-f 

2k 

15 *HNMR (CDCI3) <5 : 1. 33 (3H, t, J = 7. 4Hz) , 3. 4 

0 (2H, a, J = 7. 4Hz) , 7. 37 ( 1 H, dd, J = 8. 6, 2. 

8Hz) , 7. 44-7. 4 9 ( 1 H, m) , 7. 55 ( 1 H, dd, J = 7. 

4, 4. 5Hz) , 7. 70 (1H, d, J = 1. 8Hz) , 7. 80 (1H, 

d, 3 = 2. 2Hz) , 7. 8 8-7. 9 4 ( 1 H, m) , 7. 96-8. 0 
20 2 (1H, m) , 8. 04 ( 1 H, d, J = 8. 6Hz) , 8. 26 ( 1 H, 

d, J = 7. 4Hz) , 8. 40 (1H, d, J = 8. OHz) , 8. 49 
(1H, d, J = 2. 7Hz) , 8. 73 (1H, d, J = 4. 7Hz) , 8. 

7 7 (1H, d, J = 4. 9Hz) 

ES I -MS (m/e) : 5 2 2 [M+H] 

25 mnm 459 

6- (1 -X-fe5SfrtfClUS?>-2— <)V) -5- ( (2 ' -7JkfrPtf 7:r 

4- ^010 - 2 -fcf u v>- 2 --f ih-^>X-T^ 

2 ' -7 )VitU\i7 3L~)}/- 4-3r-)\<*m^-C, HWJ3 3 8 (Ig5) 
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X HNMR (CDC 1 3 ) (5:1. 00-2. 60 (7H, m), 3. 40-4. 
00 ( 2 H, m) , 5. 20-5. 65 ( 1 H, m) , 7. 00-7. 70 
5 (11H, m) , 7. 8 0-8. 0 0 (1H, m) , 8. 2 5-8. 4 5 (1 
H, m) , 8. 5 0-8. 70 (1H, m) 
ESI -MS (m/e) :49 3 [M+H] 

Mt&ffl 4 6 0 

10 6- (1 -Tir^^bfPU^>-2--f;i/) - 5- (4- {Vyfriru*?- 
CDgl) 

4- (6- (1- (7*?)\>\£uVV>-2—i)V) -2-fc!U5»-2--f 

.15 ( (2- (hu^^;^u;W -iH-^>x-f 

j|%«|12 1 (Iill) T?#6tl«:, 1- (2- (6-fcHn^>-2- 
tfU v>-2--f;W-3- (2- b'J^f;^>7^V-Xl>^'>^^) -3 

H-f?>x-<5^/-;p-5— f;p) -tfnu>>>- 1— r;w -x*/>i 

20 0 0mg©N-^^-2-tfn'J^H>lmipt, »^A14 3 
mg, p-7;WP^>X7;i'fhH0. 0 4 8m 1 &M%.1X\7L. ElStt* 8 

25 ^DD^l/A/^^/-Jl/=l 0 0/1) TfSlfiU ^jg^«i£efijfttt» 
(XS2) 

6- (i-T-fe^;nfnue?>-2 — i)V) -5 - (4- (ityfrj-a*?- 



WO 2005/063738 PCT/JP2004/019843 

426 

4- (6- (1- {7tt)VVW)?>-2— i)V) -2-fcfUv>-2- 
-T;V- 1 - ( (2- (HJ^WK'lUl') ^WIO -1H-^>X 

• a^Z-Jl'- 5 — ^-^v) ^>X7;i^fcK2 2mg£>#EtD*;i/A 
5 0. 2ml», tf* (2-^h^v-X^U) 75 7 7- b U 7D 7 
-< H 0 . 0 3 6ml £ MX, RfoW.* 8 0 gfcT 8 B#i»f$i#bfc. 
Ul£®3klstc&, frmmmmZUVhtf^yj- (Kieselgel TM6 
0F254, Art5744 (*)12#lM) > ^^>/»ttX5=-;P= 1 / 
. 1) T?««U Mfc£*l&*fiH#£UTftfc. 
10 (Xg3) 

6- (1 -7-t?9 1 ;i/fcfnU^>-2--f -5- (4- (^7^0^^ 

;W 7xy^» -2-tfU> > >-2-'f;u-iH-^>X-f 

6- (1 -7-fe3\JH5ays»-2 — i)V) -5- (4- (S^l^n*^ 
15 )V) yx.J*>>) -2-tfU^>-2— fJV-lH-^>X-f5^/-JH 2 
m g HJ r^tfafffll 0 . 5ml Sim*., £JM£^}&T 1 IWI 

[ODS-AS-3 6 O-CC (YMCftSI) : *-7ir h >j;W- 

0. lXh'J7;^n»»] ('Till/, #6nfc7 7^S^3>©*Ji*«EE 

20 «£U Mfc^*#6»ttfc£LT#fc. 

1 HNMR (CD3OD) 6 : 0. 7 8-0. 9 5 (4H, m) , 1. 91-2. 
15 (2H, m) , 2. 69 (3H, s), 5. 38-5. 43 ( 1 H, m) , 
7. 21-7. 34 (4H, m) , 7. 5 2-7. 6 3 (6H, m) , 8. 2 
7 - 8 . 2 9 ( 1 H, m) 

"25 ESI -MS (m/e) :44 9 [M+H] 

1- (2- (6- (3-^nP-4-^j y >7^-JI/-7x;^-» -2- 
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1 — f JP) -xff/> 

(3-^DD-4-^^>XM-;W 7x/-;WSfflViT, ^3 3 8 

5 : HNMR (CDC 1 3 ) 6:1. 85-2. 40 (4H, m), 2. 90-3. 
27 (5H, m) , 3. 65-3. 90 (2H, m), 5. 15-5. 4 3 
(1H, m) , 6. 90-7. 45 (5H, m), 7. 84-8. 15 (2H, 
m), 8. 35-8. 42 ( 1 H, m) , 8. 60-8. 68 (1H, m) 
ESI -MS (m/e) : 511 [M+H] 

10 

$mW4 6 2 

2- (6- (l-7t^VHa l J^>-2-^;i/) -5- (4- (**>X)V 

■ 7x^-» -ih-^>xV syy-;i/-2— (1, 3) £ 

7^D (5, 4-b) gQ5?>--hU7JW:frPfiElfcS[ 
15 ^»J3 0 6 (183) T#e»nfc2- (4, 5~v75/-2- (4-* 

t -»X7fJk RtMl, 3) ^77*P (5, 4-b) HU> ? >-2- 
#jV#>l££fflV>T, H»J3 0 6 (XS4) Rtf (XS5) £H*0;8f*k 

20 S3ltfi«|3R«lKtbT#fc. 

X HNMR (CD 3 OD) <5 : 1. 6 0-2. 4 0 (7H, m) , 3. 00-3. 

80 <5H, m) , 5. 00-5. 60 (1H, m), 7. 20-7. 40 
(2H, m) , 7. 2 5 -7. 8 0 (3H, m) , 7. 9 0-8."l0 (2H, 

m) , 8 . 4 0 - 8 . 8 0 ( 2 H, m) 
25 ES I -MS (m/e) : 5 3 4 [M+H] 

H»J4 6 3 

5- (l-7-b^;i/bfP'J> ? >-2--r;i/) - 6- (4- (^^>7>;i/^n 

jv) 7i;^» - 2- (5- UijJ7jk±p_2L£ik) tfu> ? >-2--r 
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5- (hvy)v*n ^)V) ¥Vi?>-2-%)v#>wt*m>T, mmmi 

5 X HNMR (CDC 1 3 ) <5 : 0 . 8 9 ( 1 H, m) , 1. 22 (2H, m) , 
1. 88-2. 11 (3H, m) , 2. 27 (1H, m) , 3. 08 (3H, 
m) , 3 . 63-3. 76 ( 1 H, m) , 3. 84 (1H, s), 5. 38 
(1H, dd, J = 25. 8, 8. 6 Hz.) , 7. 11-7. 20 (2H, 
. m) , 7. 3 9 (1H, m) , 7. 5 4 (1H, m) , 7. 9 3 (2H, m) . 

10 8. 11 (1H, m) , 8. 5 1 (1H, m) , 8. 9 3 ( 1 H, m) , 10. 
58-10. 88 ( 1 H, m) 
ESI -MS (m/e) : 54 5 [M+H] 

HJi0>J4 6 4 

15 6- (i-7-fe^;i/fcfau^>-2--r;v) - 2- (5- &yjv*u*± 

)V) bf'J> ? >-2— OV) -5- (A-tpyzM-M 7x^-» -1 
5- {yyfrHrutj-M t?us?>- 2-%)Vtf>M*m*T. nMM4 6 

20 gm£^£^&itflttt!f?£bT#fc. 

X HNMR (CD 3 OD) 6:0. 9 2 ( 1 H, m) , 1. 3 2 (2H, m) , 
1. 89 (1H, m), 1. 97-2. 08 (2H, m), 2. 13-2. 1 
4 (1H, m) , 2. 6 9 (3H, s) , 3. 16-3. 17 (3"H, s) , 
5. 35 (1H, m), 7. 30-7. 32 ( 1 H, m) , 7. 41-7. 5 

25 8 ( 1 H, m) , 7. 60-7. 62 (1H, m) , 8. 00-8. 02 (3 
H, m) , 8. 0 4-8. 2 2 (2H, m) , 9. 04 (1H, m) 
ES I -MS (m/e) : 5 2 7 [M+H] 



HMI4 6 5 
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6- (l-T±^)V\£u l )P>-2-^)V) -5 - (4— b^^M 
7x7^» -2 -If U>>>-2 — fJkz lH-^>X-f$^/HV--h'J 

^«J4 6 0 T#£>*lfc> 4- (6- (1- (7-k^;HfD'J^ 

5 >-2— - 2-tfU v>- 2 — T Jl^— 1 - ( (2- (hU^^U 

>7.7^fkK5 0mg©*£/-;i/0. 5ml fcTMs tK^^O 

m^^cD^^^^UATS Mml«, TK^ki^-hU^Al Omg, 

Rtfatfte^^i/O. 0 3 0mi ^Jii»^, •g.mxz o#fiaJf#bfc, KJfc 
$fc&foJ&te7>^~£A*^£m> smx^HfJfttBbfcc mmm&& 

15 #6nfeffl^#llChU7;^oSi?0. 5 m 1 £Jn*., £J»£^ 

^□7hif77^- [ODS-AS- 3 6 0-CC (YMCftSI) 
ffi : TK-T-fch-MUU-O. l%h»J7;^n^] ICTffiiaU 

20 'HNMR (CD 3 OD) 6:1. 93 ( 1 H, m) , 2. 07 — 2. 11 (3 
H, m) , 2. 18 (2H, m) , 2. 4 5 (1H, m) , 3. 4 3 ( 3 H, 
d, J = 3. 1Hz) , 3, 7 5 - 3. 9 5 (2H, m) , 4. 50 (d, 2 
H, J = 4. 3Hz), 5. 49-5. 56 ( 1 H, m) , 7. l"6 (3H, 
m), 7. 44-7. 49 ( 2 H, m) , 7. 57 ( 1 H, m) , 7. 70- 

25 7. 7 3 (1H, m) , 8. 15 (1H, m) , 8. 2 7-8. 3 0 ( 1 H, 
m) , 8. 8 9 (1H, m) 
ESI -MS (m/e) :44 3 [M+H] 



mmM4 6 6 
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1- (4- (6- (l-T-fe^tfPU> ? >-2— fjk) -2-HU^>- 

^»J4 6 0 -e#e»nfc, 4- (6- a - (rw^tfaue? 

5 >-2--f;i/) -2-tfU^>-2--f;|/-l- ( (2- (h'J pWVvU 

>X7;VTtF7Omg07h7kHD77>l. 3ml«, -7 8gKl 
T^^U^^A (1. om vx^;vx-T-;wg$) 0. 4mim, H 

7JVtnMO. 5ml *MX, MT*9 0#P B 1jf#Lfc^ hU7JM-P# 
l££i$i£g£U ^SM'l J ffI^OVh^77^ [ODS-AS-3 
60-CC (YMC&M) ^MiTK-T-fehXhUJlz-O. 1%HJ?;M- 

15 pbm icTMb, #e»nfc7^^'>3>o^^M*t, mm^m 

'HNMR (CD 3 OD) 5:0. 90-0. 96 ( 1 H. m) , 1. 31 (4 
H, m) , 1. 2 5- 1. 9 0 (3H, m) , 2.. 4 2 (1H, m) , 2. 6 
8 (3H, s) , 3. 8 9-3. 9 1 ( 1 H, m) , 5. 5 0 (1H, m) , 
20 7. 0 2-7. 3 3 (4H, m) , 7. 4 2-7. 5 2 (2H, m) , 7. 5 
9-7. 67 (1H, m), 8. 10-8. 1 4 ( 1 H, m) , 8. 22-8. 
2 6 (1H, m) , 8. 8 0-8. 8 7 (1H, m) 
ESI -MS (m/e) :44 3 [M + H] 

25 

6- (1 -7-fc5Ml/tfPU^>-2— Ok) -5- (4- (3-*5Ml/- [1. 
2, 4] -^jj-^T'/-;W-5— Cik) 7x^y) - 2 - fcf U >>>- 2 - 

5- (4-3>7K7xX;i/) -3-;WI/- [1, 2, 4] 
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*HNMR (CDC 1 3 ) 6:1. 39-2. 49 (10 H, m), 3. 42- 
• 3. 88 (2H, m) , 5. 14-5. 4 (1H, m) , 6.. 70-8. 69 
5 ( 1 0 H, m) 

ESI-MS (m/e) ■: 48 1 [M+H] 

^#14 6 8 

(l-7-fe^;i/-2-(5- (4- (*2>X)l*~)V) 7x/^-»-2-lfU 

io 2 i h-^>x-t s 6 — (M\zu u 3 —ov 

(X@l) 

3-( (t-7=?)V <5>*3M1>) ->UJW+y)^tHD77>-2 (3 
H) -t>(D&f$ 

15 3-kI^D^kh*n77>-2 (3 H) -*>9. 0 g<Di? )V 
A7^Hl80ml»> <S^/-JV9. Og, t 
MDUM5. 9 g ^M^JD^> £^£^KT 1 Ptr^m^i/fe, 

20 m : ^-y-^/imx^;^ 5 / 1 ) \z&ymmi>, mmit^m^M^mm^s 

(X@2) 

N- (4- (2-( (t-^;i/ (>*;*3MW vU;W^^»-4-"k:HP^rV 

y^j^ov) -3-7Ji/to7x^)t:'j^>-2-M^W5 

25 N- (4-7*0^-'3-7;^P7x-Jl/) tf U V>- 2 F 
1. lg®fh7kFD77>100ml». -7 8g£T, n-7>;i/ 
U^7A (2. 6 6M ^\=lrU->.»«0 3. lml^ITl> M^MH 

ti5^a#tfc. s^t3-( (t-y^k (s>*9\»0 ->u;W^-+v) 

ytHD77>-2 (3H) 2 1g£inx., JxJfcKUffilCT 1 B# 
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aims) 

N- (4- (2-( (t-^)V &*3")V) z/V)V)***s)-l, 

n- (4- (2-( (t-^;v (vw;u) •>'JJWt^»-4-tHa^> 

^ ,MJW - 3 - 7^tD7i^)KU 2 -*;p#**75 H8 6 0 
mg©^^;-^2 0ml*«lC, *#T» *#ft*^thy«7Al Mm 

^ ;-)\,= l o 0/1) fc«fcD«f«U *J8^-&**efiH#tbT#fc. 
COS 4) 

N _ (4 _ (3 _( (t-^;i/ v"j;w^>-)tfPU^>-2- 

n- (4- (2-( (t-^;v <5>;WW vu;w^^)-i, 
d^->^;w -3-7;i/^P7x-;i/)tfu> ? >-2-^;i/#^75 hi 6 

5mg©^on*M8ml» *J*T, h'JxW5>l 5 5mg, 
^^>XJl/*-MDU HI 3 Omg^li^ln^., M^MCT3 0 

ml MIC #5frffc;:fcC7*?-hU#A5 Omg, SiE&flB • E*ffltt 5 m g &JE 
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5 (X@5) 

i -T-fe^;i/-2-(2-7;^o-4- ( (tfU>>>-2— r;i/#;i/#~ 

;W) 7S;)7i-JWlfa'J^>-3-<Jl/7tf-h 

N- (4- (3-( &*7M 5/'J;i/)^»eDU> ? >-2- 

10 -f;W - 3 - 7;PtD7xZJWK 'J5?> - 2-*MW5 F 5 9mgO^ 
^HHml mmz, 4MBI-yW>2mim EfcttSM. 

»h>Jxf;i/75>10 0mg, i«9 0mg, N, N-4-5?;Wl' 

DD7jN;i/A/^^y-;^=2 0 0/1) tc<tt)*»u &m{tG>m&i&&tti#. 

(XS6) 

l-7-fe^-2-(2-7;^P-5--hD-4- ( (K US?>— 2 — f 
20 75y)7i-JWt:nU-7>- 3 --f JKT-fex-h 5^X^x1/ 

t7-AR^77Xfl^t'7'-B0^ 

n- (4- (3-( (t-^;u ->u;0^^»tfDU^>-2- 
-r;i/) -3-7;^D^xn;i/)tru^>-2-*;^^75 K5'7mgi3 

imimim, s«sifi(iT4o^»iL Bifemz*i-m\ 

(Kieselge 1™60F 254 , Ar t 5 7 44 <*;i/*lh») » 7 
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(187) 

1 -7^)V- 2 -(5 - (4- (^>7Jl/*~;i/) 7x;^»-2-t! , J 

2 — r;w- i H-^>x-r 6 ->r y 3 

5 4- itfyxfrft-M 7x;-jv, Rtf (i-T-fe^;w-2-(2-7;p 
tn-5-^ho-4- ( (tfus»-2 — f;wj;u#~;w 75;)7x-jw 

10 X HNMR (CDC 1 3 ) 6:1. 86-2. 42 (8 H, m), 3. 04-3. 
10 (3H, m), 3. 72-4. 02 (2H,m), 5. 06-5. 38 
(2H, m) , 7. 0 8-7. 7 0 (5H, m) , 7. 8 3- 7. 9 7 (3H, 
m), 8. 34-8. 42 (1H, m) . 8. 61-8. 68 (1H, m) , 
10. 54-10. 6 5- (1H, m) 

15 ESI -MS (m/e) : 5 3 5[M+H] 

mmM4 6 9 

l-7-fe^Jl/-2-(5- (4- (J^>ZAM^M 7xy^'»-2-fcfU> ? 
>- 2-^)1- 1 U-^yXJ =i# % S-)\<- Q M^uV i?y- 3 
20 ^77fW-A 

ftttflK 6 8T#6.nfc (l-T*fe^;W-2-(5- (4- C* £ >7JU#- 

;w 7x;^»-2-H'j^>-2-<;v-i h-^>X< s^/-;p-6- 

-i ;WtfnU3?>- 3 — f;i>7"fex-h ^7*xl/^-A 14'mg©^^ 
h^77^- (K i e s e 1 ge 1™6 0F 264 , Art5744 (*)W1k 
X HNMR (CDC 1 3 ) 5:1. 82-2. 47 (5H, m), 3. 05&3. 
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08 (3H, s) , 3. 7 0 - 3. 9 7 (2H, m) , 4. 2 9-4. 45 
(1H, m) , 5. 0 0- 5. 3 2 (1H. m) . -7. 0 0- 7. 6 7 (5H, 

m), 7. 81-7. 96 (2H,m), 8. 00-8. 42 (1H, m) . 
• 8. 6 0-8. 6 9 (1H, m) , 1 0. 6 2- 1 0. 8 5 (1H, m) 
5 ESI-MS (m/e) : 4 9 3 [M+H] 

6- (1-7^5^-4, B-5?fcPP-l H-gP-Jl/-2—f;» -5- 
(4 - (J^yTJk^M 7x;^»-2 -tf'J^-2-^;Hl H-^ 

io >XU^ZrJk 

mmmi 6 9 T?#e>nfc, 1-7^^-2 -(5- (4- (*^>tji/*~ 

-r;0bfPUv ? >-3-^--;i' ^77fVt^-A 2mg0^an*Mlm 
TOKIIi^D?^^^- (K i e s e 1 ge 1™6 0F 2 54 , Ar 

t 5 7 44 <*;w£tfc») , ^dp*;va/^^7-;w= 1 5/1) fc«kt>tt 

1 HNMR (CD C 1 3 ) (5 : 1. 4 0-4. 4 3 (10H, m) , 7. 03- 
20 7. 8 0 (6H. m) , 7. 8 2- 7. 9 5 (3H, m) , 8. 32-8. 4 
6 (1H, m), 8. 60-8. 71 (1H. m) , 10. 38-10. 60 
(1H. m) 

ESI-MS (m/e) : 4 7 5 [M + H] 
25 «0!I4 7 1 

1-7*fe^-2-(5- (4- Q^>3Jl/frnjV) 7x;^»-2-H'J^ 
2 jU- l BrzSS^d § ££zlk= 6 ~^)HP 'J 2>Z 3 --i)V7 

£%0!I4 6 8 (186) i?#6nfc, (i-7-k^;i/-2-(2-^;w^p- 
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5--bD-4- ( <kus>>-2-^;w&;i>#~;w 75y)7xn;i/)tfnu 

5 X HNMR (CDC 1 3 ) 6:1. 72-2. 30 (8H, m), 3. 02-3. 
08 (3H, m) , 3. 64-3. 99 (2H, m) , 5. 26-5. 47 
(1H, m) , 5. 58-5. 72 (1H, m) , 7. 09-7. 73 (5H, 
m), 7. 82-7. 9 4 (3H, m) , 8. 33-8. 43 (1H, m) , 
8. 6 0-8. 7 0 (1H, m) , 1 0. 47-1 0. 6 8 ( 1 H, m) 
10 ESI-MS (m/e) : 5 3 5 [M + H] 



l-7-fe5Ml/-2-(5- (4- {*±>7JV£^M 7x7^-»-2-tfU^ 
>- 2 — fjkz 1 H-OX^ $ 6 — i MVU 'J *J>- 3 z±rJk 

15 S?7XfW-B 

^WJ4 7 17?t#e>nfc (1 -7ir^;l/-2-(5- (4- (**>7Jl'*- 

;W 7x;^»-2-if'j^>-2-fjv-i H-^>X-f ayy-;w-6- 

-<;l/)HDU> 5 >- 3— T;i/7-fe^-h ^77fl/t7-B fflV^T, ^»4 

20 ££19, &Sfl5£»£»fc. 

'HNMR (CDC 1 3 ) 6 : 1. 7 8 - 2. 2 5 (5H, m) , 3. 03-3. 

10 (3H, m) , 3. 60-4. 00 (2H, m) , 4. 50-4. 68 
(1H, m) , 5. 27-5. 45 <1H. m) , 7. 0 3-7. 7 3 (5H, 

m), 7. 81-7. 96 (3H, m), 8. 32-8. 45 ( 1 H, m) , 
25 8. 6 0-8. 6 9 (1H, m) , 10. 51-10. 82 (1H, m) 

ESI-MS (m/e) : 4 9 3 [M+H] 

mmmn 3 

1- (4- ( (6- (l-7-b^bTPU> ? >-2— tik) -2-HU> 7 >- 
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' 3 8 (is 5) tmm<o%&* zn\zmcttmx\$znzt%mt&w.&& 

>HNMR (CDC 1 3 ) 5:1. 7 4-2. 6 2 (1 3H, m) , 3. 5 2- 
3. 87 (4H, m) , 5. 18-5. 36 (1H, m) , 6. 71-7. 6 
4 (7H, m), 7. 76-7. 90 (lH,m), 8. 26-8. 41 (1 
H, m), 8. 56-8. 68 ( 1 H, m) , 10. 98-11. 33 (1H, 
10 m) 

ESI -MS (m/e) :49 6 [M+H] 

6- (!-7-fe5 : -;i/bfnUv ? >-2— Ok) -5- ( (6 -7x:iJHf US? 
15 >-3-^C)V) ttis) -2-tfU> ? >-2— -f^-lH-^OX-TS^A- 

ik. 

6-7x-;PtrU> ? >-3-^-^^fflViT> H»I3 3 8 (IS 5) 

20 X HNMR (CDC 1 3 ) (5:1. 40-2. 5 0 (7H, m) , 3. 40-4. 
00 ( 2 H, m) , 5. 20-5. 60 (1 H,m) , 6. 90-8. 00 
(11 H, m), 8. 20-8. 45 (lH.m), 8. 50-8. 70 (2 
H, m), 10. 60-10. 90 (1 H, m) 
ESI -MS (m/e) : 476 [M + H] 

25 

nmm* 7 5 

6- (l-7-fe^b?a'J>*>-2— jJk) -5- ( (6- 

7x~;i/) b!'Jy>-3- Qk) -2-fcfUS?>-2-H*;P-lH- 
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6- (2 -7MD7I-JW fc!»J5?>- 3 -*-)V*m^T. 3 ■ 

8 (X©5) t|WHi©^ ^tl^U^7jfeX^cine.«i:^i:^»-art) 

'HNMR (CDC 1 8 ) 6:1. 60-2. 50 (7H, m), 3. 45-4. 
5 00 (2H, m), 5. 20-5. 60 (1H, m), 6. 80-8. 05 
(10H, m) , 8. 3 0-8. 4 5 (1H, m) , 8. 5 0-8. 7 0 (2 
H, m) , 1 0. 8 0-1 1. 2 0 (1H, m) 
ESI -MS (m/e) :4 94 [M+H] 

10 ll»J4 7 6 

1- (2- (6- (3 -yfrtu- 4-^^>x;i/^^;p-^x/^-» - 

2 - tf U ^ >- 2 — f 3 H - ^ >y-T S # V-)V- 5—i)V) - M n U V 

(3 -7;!/:*P-4-^>7Jl^-;i/) 7x;-J^ffl^T, ^WJ3 3 
15 8 (I@5) tlWIil©/?^ ^tllr2pDfc7j^X«C:ne»i:^t^m^^ 

X HNMR (CDC 1 8 ) 6:1. 87-2. 38 (4H, m) , 2. 85-3. 
27 (5H, m), 3. 60-3. 95 (2H, m), 5. 20-5. 41 
(1H, m) ', 6. 83-7. 00 ( 1 H, m) , 7. 28-7. 40 (4H, 
20 m) , 7 . 8 1-7.98 ( 2 H, m) , 8 . 3 5-8. 42 ( 1 H, m) , 
8. 60-8. 68 (1H, m) 
ESI -MS (m/e) : 49 5 [M + H] 

mffiM4 7 7 

25 1- (4- { (6- (l-7-fr^;)/fcfnU^>-2— -2-fc?U^>- 

2- fcf U>>>- 2--OV- 1H-^>^S^;-^- 5 — T >>P3 
■73i-;i/) tfn'J^>-2-^-> 

1- (4-th*D + ^7xZJl/) fcfoUv^- 2 -*>£/B^T\ ^WJ3 

3 8 (x@5) tmm<D%m, z.n\zmvtt&x\$z.nztftmtzmfr& 
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1 HNMR (CDC 1 ,) 5:1. 8 0-2. 4 0 (6H, m) , 2. 6 2 (2 

H, m) , 3. 5 5- 3. 9 5 (4H+1/2H, m) , 5. 28 (1/2H, 
" • m), 6.90-7. 10 ( 3 H, m) , 7. 35 (1H+1/2H, m) , 
5 7. 45-7. 65 (2H+1/2H, m), 7. 85 ( 1 H, m) , 8. 3 

4 (1H, m), 8. 61 (1H, m) , 10. 4-10. 8 (1H, br) 

ESI -MS (m/e) :48 2 [M+H] 

mum 4 7 8 

10 1 - (4- ( (6 - (l-7-fe^;Ptfq'J^>-2— i_M -2-e»Jy>- 
2-^Jl/-lH-^>X-f5^;-JV-5--fJl/) Zx^2k) tf'JS? 

>-2 (1H) ~^-> 

1- (4-hHD^>7xZJW tfU> J >-2 (1H) -rt>£ffl^T, ^ 

J&0H3 3 8 (Ig5) tffl««>aF«5, iin^cfe^x^cin&i^ts 

X HNMR (CDC 1 3 ) 6 : 1. 72-2. 42 (7H, m), 3. 48-3. 
86 (2H, m), 5. 15-5. 52 (1H, m), 6. 19-6. 32 
(1H, m) , 6. 61-6. 73 (1H, m) , 6. 80-7. 66 (9H, 
m) ,. 7. 77-7. 89 (1H, m) , 8. 32-8. 41 ( 1 H, m) , 
20 8 . 5 2-8. 6 5 ( 1 H, m) , 1 1. 0 7-1 1. 48 ( 1 H, m) 
ES I -MS (m/e) : 49 2 [M+H] 

H»J4 7 9 

5- ( (6- (1 -T-fe^JI/fcfP U^>- 2— fjk) -2-tfU$>>-2 — f 
25 )V-lH-^>X^^/-)V-5—()V) -2, 2 ' -fcTfcTU^ 

2, 2 ' -etfO^^-5-^-^^ffl^T, #i«J3 3 8 (IS 5) tl^ 
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X HNMR (CD3OD) 6:1. 80-2. 80 (7H, m) , 3. 6 0-4. . 
05 (2H, m) , 5. 20-5. 60 (1H, m) , 7. 50-7. 90 
(4H, m) , 8. 0 0-8. 15 ( 1 H, m) , 8. 15-8. 2 5 (1H, 
m) , 8.. 3 0-8. 40 (1H, m) , 8. 45-8. 6 0 (1H, m) , 
5 8.6 0-9.0 o'(5H, m) 

ESI -MS (m/e) :47 7 [M+H] 

mmm4 8 o 

N- (2- (2- (6- (4-**>Z)],*-)V-y x .y^y) - 2 -fcfiJs? 
10 >- 2--QV- 3 H-^>XV $ ?*S-)V- 5=±M ~ bfP U '^>- 1 — f 

M - 2-^v-x^;i/) -^^>7>;^>y$H 

»16 2 (IS 7) T?#6.nfc5- (4-^^>XM-^-7i; + 
5/) - 2 - fcf U 5?>- 2 — f 6 — tf □ u vy- 2 1 H-^>XW 

is iwwji 7 8 tra^o^risfe, unfcjpcfc^xttdns^fetsia. 

'HNMR (CD 3 OD) <5 : 1. 93-2. 14 (3H, m) , 2. 06-2. 
27 (1H, m) , 2. 86 and 2. 9 5 (total3H, eac 
h s) , 3. 13 (3H, s) , 3. 4 3-4. 0 8 (4H, m) , 5. 2 
20 0-5. 38 (lH. ra), 7. 20-7. 60 (5 H, m), 7. 93-8. 
02 (3H, m) , 8. 2 3-8. 3 0 (1H, m) , 8. 74 (1H, br 
s) 

ESI -MS (m/e) :5 7 0 [M+H] 

25 mmm4 8 1 

(2- (2- (6- ( 4-^^>7M-JP-7x;^» -2-KU5?>- 
2 — ( JV- 3H-^>^$^/-jl^- 5 — fjk) - tf □ U v>- 1 -- T 2k) 
-2-^V-x^;i/) xfjPxTrji; 

mmmi6 2 ag7) T-#e»n^5- (4-^^>^«-7x;^ 
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-y) - 2-tfU v>>- 2 f;P-6-t!nU^>-2— Ol- lH-A>X-f 

5 ^NMR (CD 3 OD) 5:1. 18 and 1. 23 (total 3H, 
each t,J= each 7. 1Hz) , 1. 93-2. 14 (3H, 
m) , 2. 2 2-2. 44 (1H, m) , 3. 12 and 3. 13 (to 
tal 3 H, each s), 3. 30-4. 13(6 H, m), 5. 24 
-5. 33 (1H, m) , 7. 20-7. 60 (5H, m), 7. 93-8. 

10 0 1 (3H, m) , 8. 2 8 (1H, t, J = 8. 2Hz) , 8. 7 3 (1H, 
brs) 

ES I -MS (m/e) : 5 6 4 [M+H] 
§H«I4 8 2 

15 6- (l-7-fe^b°PU> ? >-2--rj|/) -5- (4^D^7xy^'» - 
2-tfU> ? >-2— i)V- iu-^>X^s.^/-)V *±y±£ZriA 
COS1) 

N— (4- (l-7ir^troU> > >-2— OV) -5-7Ma-2-r.h 

20 ^-B©-&$ 

HMI3 3 8 0D&4) T#SnfcN- (4- ( 1 -Tir^tfo U V>- 

2— r;W - 5 -7;i/^-n- 2 - - hn^x-jp) tf»j^>- 2-#;i^*+i- 
5 H 1 0 0mg£ft###Jffl#5A (CHIRALCEL OD ~2cm<i>X 
2 5cmL (^-k;wb#xn^) > SfWi : ^*1t>/X*y-;k/^X 
25 3MP7S> 6 0/4 0/0. 1 , « : 1 0 m 1 /m i n) £Tft###JU 
X^->^T-A (#J#B$IS1: 17. 8m in) RtfX^-^^-B (&& 
mm : 2 1. 0ml n) £^n^n^ft@#£LT#fc 0 
(IS 2) 

6- (l-7il^;i/t!DU v>-2— <)V) -5- (47*D ; E7i/+y) - 
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2-tru> j >-2--oi/- m-^>x^^yv-)V xf-y^t^-Avm 

• 2— i)V). -5-7Mn-2-^bD7x^Jl/) KU^>-2-*;V#+1J- 

X HNMR (CDC1 3 ) 5:1. 56-2. 4 1 (7H, m) , 3. 42-3. 
90 (2H, m) , 5. 16-5. 51 ( 1 H, m) , 6. 78-7. 66 
10 (7H. m) , 7. 80-7. 93 ClH, m) , 8. 32-8. 44 (1H, 
m) , 8. 54-8. 67 ( 1 H, m) , 11. 14-11. 65 (1H, 
m) 

ESI -MS (m/e) : 4 7 9 [M+H] 

mmm48 3 

15 6- (l-y-fc^tfP ■;>*>- 2 -5- (4> f P : &7x;^'» - 
2-H'J> ? >-2— Cik= 1H-^>X-YS^/-;P X-j->^T-B 
»4 8 2 (xsi) -e#e>nfcN- (4- <l-7-fc3 t ;H£nU5»- 

2— f;W) -5-7Mn-2-^hD7xZjW fc!U 2 

X^>^T-B, Rtf 4 - 7"H7i 7 — V*T, ^^3 3 8 

20 (xg5) z.n\zmvitismxtezne> 

ESI -MS (m/e) : 4 7 9 [M + H] 
HWJ4 8 4 

25 6- (l-7-fe^;i/bfPU> ? >-2-'1 , ;i/) - 5- ( (6- (5-^Jl/- 

n. 2. 4] -^»^yy-jp-3— tfi)^>- 3— r m 

6- (5-^^- [1, 2, 4] -**W7V~)V- 3 ()V) tf'J^ 
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'HNMR (CDC 1 3 ) 6:1. 5 1-2. 43 ( 7 H, m) , 2. 59-2. 
7 4 (3H, m) , 3. 50-3. 9 3 (2 H, m), 5. 17-5. 46 
(1H, m) , 7. 0 0- 7. 7 2 (4H, m) , 7. 8 2-8. 13 (2H, 
5 m), 8. 34-8. 44 (1H, m), 8. 57-8. 69 (2H, m), 
10. 7 5-11. 14 (1H, m) 
ES I -MS (m/e) .: 4 8 2 [M+H] 

^«J4 8 5 

io 5- {i-7^)V-z-^)V\f.u^yy-2-^)V) -6- (4- Ojg: 

)VX n JP) 7 x 7 * vO - 2 - k? U v > - 2 - *f jk - 1 H - g >X^ =i # V/r 

2k 
(181) 

n-(3-7;M-o-4-. (2- (2-kHD^>X^W 7^un>r;i/)7x- 
15 ;WKU5»- 2 -*;i/#^it75 F<D-&J& 

N— (4-^O^r-3-7J^D7x-;i/) t£U > J >- 2 -^;^^u*75 H 
1. 0gOrh7kFn77>20ml mmz, KlfcT, 6 
•7A1 3 6mg£Jn*., EJfc«£EfiK:Tl 5#H}f#bfc. £J«£-7 8 
Il^llfcl, n-^'Jf >)A (2. 66 M A+iJ->*SD 1. 5 3m 

20 i &»tu s««sra»K:T3 o^wittfbfc. mmzT%i&mz3-*? 

l/>^kKD77>-2 (3H) -:t>0. 3 6ml£;&D;L, EJ£ift£Rfifc 

25 i?n7h^77^- (Jg»$ : M^->/fj^X7^=3/l) 
(XS2) 

N— (4- (1, 4-'7tHP4r'>-2-/fJl/W) -3-y)V^U 
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N-(3-7J^P-4- (2- 7^Un^JV)7i 
n;i/)tfU> ? >-2-*;l/^^lJ-T5 F3 2 0mgO^^;-^8ml», 
TKm-fb^^m^h'J^M 5 0mg£iQ;^ £)«£^&£T 1 mmUWhtzo 

fcmmzmamm**iM7L. ^nD^i/Akrtttaju ^ww^-hj^at 

(XS3) 

n- (4- (i-7-fe5 1 ;v-3-^5 l ;nfPU> ? >-2--r;p) -3-y)i> 

N _ (4 _ ( X> 4-^kFO^y-2-^^W) -3-7;W^P 
7x^;V)t!U v J >- 2-^;l/^^it75 F10 0mg©^nD*JVA5mli§ 
ttlc, b'JX^75>0. 18ml, ;* 9 >7>)ltii~)V?7 D'J HO. 07m 

2 3mg^J0^, £J«£4 0S^T2TOJt^bfc:. SC^MlCftSPL 

fc^, 7K^iP^-. sttifjuaiinb, «^m^hU^ATS^bfco m 

D^A50mg, mum • H7kM5mg 4 0^X1 
0. 07ml, N, N-4-^^9 1 ;i/T5/k!U> 5 >5mg^)li^P^> RJ&S 
o/i) fc<fcO«f«U Mfb£ti£&&fa«S£l-x#fc. 

(IS 4) 
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N- (4- (l-7TO-3-^fJHfnU^>-2- i)V) ^5-7)1 ■ 

N- (4- (l-7-fe5 1 ;i/-3-^5 1 ;HfPUv ? >-2— OW -3-7)V 
■ tn7x^V)lfJ^>-2-*J^t7S F7 0mgl3Mlml^3ll] 

(Kieselge 1™6 0F 254 , Ar t 5 7 4 4 WWVM , 

10 fco 

(185) 

5- (i-7-t5 1 ;p-3-^^krnu^>-2— -6- (4- 

* ^xy * 2 - tr u v>- 2 -> r 1 h-^>x-t $ ^ 
15 n- (4- (i-7-fe^;i/-3-^^;nfau^>-2— -s-yfr 
>x;i^~;v) 7xv-;i/^fflvix, ^»J3 3 80DB5)£RM*©m 

20 X HNMR (CDC 1 3 ) 6:0. 81-2. 7 3 (9H, m) , 3. 03-3. 
11 (3H, m), 3. 36-3. 99 (2H, m), 4. 65-5. 43 
(1H, m) , 7. 0 0- 7. 7 5 (5H, ) , 7. 81-7. 79 (3H, 
m) , 8. 3 2-8. 4 5 (1H, m) , 8-6 0-8. 6 8 (1H, m) , 
10. 51-10. 82 (1H, b r) 

25 ESI -MS (m/e) :49 1 [M+H] 



31094 8 6 
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6- ( (6- L?k> ~2-tfU^>-2-^ 

)l- 1H-^>X^ 2.^/-)V- )l) -3, 4-> ? tiKP^-7 

*Ix>-l (2H) 

6-fcb*D*v'-3 ) 4-^tHDt7^W>-l (2H) -:*>£fflV>T, 

5 mmmzzs (i@5) tn*iom ^nt^cfc^x«-n?> t%mt 

L HNMR (CDC 1 3 ) 6:1. 00-3. 00 (13 H, m), 3. 4 0- 
3. 95 (2H, m) , 5. 0 0-5. 5 0 (1H, m) , 6. 60-7. 8 
0 (5H, m) , 7. 8 0-8. 2 0 (2H, m) , 8. 3 0-8. 5 0 (1 
10 H, m) , 8. 50-8. 80 ( 1 H, m) , 10. 80-11. 20 (1H, 
m) 

ESI -MS (m/e) :46 7 [M+H] 
$H»J4 8 7 

15 6- (l-T-tr^J{/bfaU> ? >-2— OV) -5- (4- (lH--f$^/- 
jy-!-^) y^/^rzy) - 2 - H U 2 — ( )V- 1 H-^>X-T 5 ? 

4 _ ( 1H _^ 5 ^/_jv- i yx.J^)V^m^X. ^»J3 3 8 

caps) tnmo-xm. z.n\zmvrcjjmx\zznzt%mt&®.&&t>it 

X HNMR (CDC 1 3 ) 6 : 1. 0 0- 2. 5 0 (7H, m) , 3. 50-4. 
50 (2H, m) , 5. 2 0-6. 0 0 (1H, m) , 6. 80-8. 80 
(1 3H, m) 

ESI -MS (m/e) : 4 6 5 [M+H] 

25 

HWJ4 8 8 

6- ( (6- (l-7-fe^b°P'J> ? >-2— i)V) -2-bfUv ? >-2 — T 

)i- ih-^>xw ^yv-A- 5 — ov) -i-**)v- ll 2, 

3. 4] -fb9bPPt7^U>-l-^ 
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£Jfi«4 8 6T?#&ttfc6- ( (6- (l-7ir5 i ;i/krnU^>-2— f 
))/) — 2 — tf l)S?>-2— f ;V- 1 H-^>X^f 5/ , /-Jl'- 5 --f JV) ^ 
~» -3, 4-> J kFat73'l/>-l (2H) -t>7rag©f h7bKP 
• 77>0. 5mlMI- *&T, IWfcpWl'T^^A (5. OM fh 
5 7kP077>»«) 0. 0 5 Oml £in^> £&^£0gfcT3 0#^p£ 

^ilfDTh^?^- (KieselgelTM60F254,.Ar 

t 5 7 44 > 7na*W^^y-^=io/D fcTfl^ 

X HNMR (CDC 1 3 ) 6:1. 10-2. 80 (16 H, m), 3. 5 0- 
4. 00 (2H, m) , 5. 10-5. 50 (1H, m) , 6. 60-7. 9 
0 (7H, m) , 8. 3 0- 8. 5 0 (1H, m) , 8. 5 0-7 0 (1H, 
m) 

15 ESI -MS (m/e) :4 6 5 [M+H] 
$%0N8 9 

6- ( (6- (l-Ttt)V}ZuVi?>-2-<1)V) -2-tf'J^>-2— f 

)v-iH-^>x-r5^v-;t—5-^^) - n. 2, 3, 4] - 

20 Th7bHDf7^U>-l-t-;i/ 

^JS^J4 8 6T#enfc6- ( (6- (l-7WHOiJ^>-2-f 

)V) - 2 - try v>- 2 --r;p- 1 h-^>x-t s 5 — r jw 

~» -3, 4-v J kHD^-7r5 ? l/>-l (2H) -t>7mgOf>7tKD 
7^>0. 5mlg«L »TtKM*^7^-7- h D # A 5 m g £in*-, JE^S 

SSU #e>ftfcB&£$mJB^l#nTb^:7^- (K i e s e 1 g e 1 
TM6 0 F2 5 4, Art5744 (pUl/^ftSS) , # D Uft)V&/*9 J - 
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*HNMR (CDC 1 3 ) <5:1. 00-2. 50 (14 H, m), 4. 00- 
6. 00 (3H, m) , 6. 8 0-8. 5 0 (9H, m) 
ESI -MS (m/e) :46 9 [M+H] 

5 H»J4 9 0 

5- (!-7ir5 1 jW-3-7;^atfPU^>-2— i )V) -6- (4- (^ 
*>7JVfrx;i/) 7x./^»-2-fcf»>7>-2 — OV-l H-^>X-TS^ 

10 ( 2 z) - 4 -( ( t - -??-)V (,v^)V) u 2 - 7;^ 

(i?ih+^*'J;0 (7Ma) tHx^2. 0gOfh7th*a 

77>40rallK-7 8SlC^Ufc^ n-^'J^A (2. 66 
M 3. 4ml £}j£TU M«^|hI^CT1 SftmMWlstco 

15 Kfomz ( (t-7*^;V <S>*3\)W i/U;U)^'»7-thT;^kH2. lm 

(JSP$&: ^^>/S^mx5 1 ;i/=5 0/1) i££D*t§aU 
20 ^^^MiLT#fco 
(IDg2) 

N- (4- ( (2 Z) -4-( (t-^)V {V*3-M ->U;V)^>')-2- 

7 n 7> - 2 - x / ;p) -3-7Md7x x;W t! u -7 > -" 2 - * 

25 N- (4-7'D^-3-7;V^D7xX;{/) tf U 2 -Xfrt^VT* K 
1. 0g©fh7tFD77>40ml», 3jc»T, 60%7K^b^h'J 
«7A13 6mg&M, RjiS^^iWlMtT2 O^rpl^bfe. S«^-7 8 
S«»bfcm> n-75^y^7£ (2. 6 6M ^\=Ht>iM) 1. 5 3m 
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(2 Z) -4-( (t-ttfr 5/U;W*+3/)-2-7;^n^h- 
2-X/X-M. 07g£iP;L, E««&lRlfiK:T4«p|BJiJB^Ufc. P^K 

(IS 3) 

n— (4- (4-( (t-^;v <5>>ww $/VM** 9 s)-2-y)V*u- 

1 - 1 F D * S^^W - 3 - 7 )l* O 7 x ~)V) tf U 5? > - 2 - * frttVT 
10 5 H 

N- (4- ( (2 Z) -4-( it-zWU -sV)\d**>')-2- 

7JWD^h-2-i;^JW -3-7;^o7xx;w)ifu> ? >-2-*;v^ 

*D-7$ K3 0 0mgO^^;-JV2 0mlWll> 1 0 Xn^i/V 
15 »«£*£ES:fcU #6nfca3t©^^y-^4ml*ttC * 

iw^th'JW5 0mgm, s^tt&^aicTii^wsa^bfc. r 

j£ifcfcfi$B!*W#£;&D*., ^PD^kMCTtttBU iTKMth'J^At^ 

mmmm: ^do*;i/a/^^/-;v=i o o/d i^Dffiisu 

(X@4) 

n- (4- (i-7-fe^;v-3-7;v^-akrou> ? >-2— r;p) -z-yji^ 

25 N- (4- (4-( (t~7?)V Wt^M S/V)V)**i')-2-7)V* 
D-l-tHD^^iW -$-7)V*U7 2 

MO 0mgO^DD3jNM5mli»:, HJx^JP75>4 6mg, 
^^>X;i/^XJl/^D'J h*3 9mg£J®#dJn;*U £M^MtT3 0#R8JI 
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4m l^tc, 7>Mfc;^HJ'7A2 2mg£iB;L, £J&$£4 0«lCT2P#M 
5 ^^ljflfSlCfh^mT^WniJH (1. OM Th7kl^P 

*zm?L. mmx.?)\>\zxm&v. mxmsti- v v v ^rtomvit. mm*n 

JESSU #^MS©^OU*M5ml», MJX^;WT5 >4 6 
mg, ^^>x;l/^-;i/^PU H3 9mgSrjlIS^llP^> KM§tfil3T3 0 

io ftwmtvit. R&mz. ma&wi%inx* leKx^jwcxjfttBu 

mimmzmWtm ■ EtKW^I Omg, **W#th'J9A5 0mgSIII 

tk^ub^, #nD3M^T?«miu &*wmi-bvoj>\zTnmvtco mm* 

15 MSI, #e>tifc^?So^an3jN;UA4m \®ffiz, hUX5 1 ;P75>4 
6mg, i«3 5mg, N, N-4 ->>*3\>l/7$ 7 KUS?> 5mg *mk 
MPl. KfoWL*^mzT3 OfrmMfthfc, «£MM£U nztiftrnfe 

20 n*fi»*4MtfcLT#&. 
(IS 5) 

5- (i-7-fe^;i/-3-7;v^-ptfPU^>-2--r;i/) -6- (4- 
*>;ui,*-;io 7xy^v')-2-tfu^>-2—r;i/-i H-^>x-r^ 

25 n- (4- (i-7^;p-3-7;^pifPU-7>-2— -3-7;p 

#P7xx;V)H U$?>-2-#;i/#*1f75 H ^TXrl/t^-A 1 8mg 
^HJ^AT^bfc. M£MJEg£U M£^£#fc„ 



WO 2005/063738 



451 



PCT/JP2004/019843 



iHNMR CCD C 1 8 ) 5:1. 85-2. 40 (5H, m) , 3. 06 a 
nd 3. 09 (3H, s) , 3. 7 9-4. 0 8 (2H, m) , 4. 96- 
5. 62 (2H, m) , 7. 0 5-7. 7 0 (5H, m) , 7. 83-7. 9 
9 (3H, ra) , 8. 34-8. 4 3 (1H, m) , 8. 61-8. 69 (1 
H, m) , 1 0. 5 8-1 0. 8 4 ( 1 H, m) 
ESI -MS (m/e) :49 5 [M+H] 

mmm4 9 1 

6- (l-7-fe^;Hfa'J^>-2-^Jl/) -2-bfU> ? >- 2— OV-5- 
(4- (2-fX^Jl/) 7i/^y) -lH-iyX-iSPV-fr 
4- (2-^X~;W 7x/-;W^fflViT, IHW03 3 8 COS 5) 

»HNMR (CDC 1 3 ) 6:1. 05-2. 45 (7H, m) , 3. 40-4. 
00 (2H, m) , 5. 10-5. 60 (1H, m) , 6. 80-8. 00 
(11H, m) , 8. 3 0-8. 5 0 (1H, m) , 8. 5 0-8. 8 0 (1 
H, m) 

ESI -MS (m/e) :48 1 [M+H] 
£jft«4 9 2 

2- (4- ( (6- (l-7-fe^Jl/b°a'J> ? >-2— f )V ) -2-h°Uy>- 
2-^jl,-lH-^>X-raW-Jl/-5— Ok) z*=M - 1 

H— TV-r>F-^-l, 3 (2H) 

2- (4-kFO^>7i-JV) -lH-fVOMV-1, 3 (2 
H) -5?*>Sffl^T, &«0!I3 3 8 (18 5) tmffi.OJjfe* Ctll^Dfc 
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LT#fc. 

1 HNMR (CDC 1 3 ) <5:1. 05-2. 40 (7H, m) , 3. 40-4. 
05 (2H, m) , 5. 0 5-5. 6 0 (1H, m) , 6. 80-8. 20 
(12H, m) , 8. 3 0-8. 7 0 (2H, m) 
5 ESI -MS (m/e) : 544 [M+H] 

§*I»J4 9 3 

5- (i-7-fe^;p-3-7;^Pb!po^>-2— Qk) -6- (4- 
10 »A-jw 2ZZzkiIrB 

^WJ4 9 0 (Ig4) T§W:N- (4- (1-7^^-3-7;^ 

ptfou^>-2— -3-7;^P7x^;wifU^>-2-*;w^> 

75 H i?7Xrm-B £fflV>T, ^»J4 9 0 (XS5) fcBI*©#tk 

15 S«HfiHfttbT»fc, 

l HNMR (CDC 1 3 ) 6:1. 80-2. 45 (5H, m) , 3. 05 a 
n d ■ 3 . 08 (3H, s), 3. 61-4. 31 ( 2 H, m) , 5. 08- 
5. 54 (2H, m) , 7. 0 3-7. 8 0 (5H, m) , 7. 81-7. 9 
7 (3H, m) . 8. 3 3-8. 4 3 (1H, m) , 8. 6 0-8. 6 8 (1 

20 H, m), 1 0. 5 2-1 0. 7 5 (1H, m) 
ESI -MS (m/e) :49 5 [M + H] 

mMM4: 9 4 

6- (1 -7-fe^;WHP'J> ? >- 2 i)V) - 5- (4- (5- ^f^-lH 
25 -^hy^-)V-l-^)V) 7x7^» — 2 — fc!U i?>— 2 -^i )]/- 1 H — 

4- (5-^-lH-fb7 , /-JV-l-'fJi/) 7xy-^fefflViT, 

HSS^J3 3 8 (IS5) £^«*©:£J& ;ini:¥c^xK^nsttst 
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X HNMR (CD3OD) 6:1.91 and 2. 1 5 (t o t a 1 3H, 
each s), 1. 97-2. 20 (3H, m), 2. 22-2. 58 (1 
H, m) . 2 . 6 3 and 2. 64 (total 3H, each s ) , 
3. 62-4. 00 (2H, m), 5. 34-5. 42 (1H, m), 7. 2 
5 2-7. 6 8 (7H, m) , 7. 94-8. 0 5 (1H, m) , 8. 30 (1 
H, t, J = 7. 8Hz) , 8. 76 (1H, brs) 
ESI -MS (m/e) :48 1 [M+H] 

HWJ4 9 5 

10 IfJj; 5 - ( (6- (l-7-fe5P;PhfPU^>-2— Ol) -2-fcfUi? 
y-2— f;W-lH-^>X-fS^/-JP-5— OV) tfU^>~ 

JL^JV 5-t KP^r'>tfUv>-2-^;l/^^^l/-h^fflViT, 3tf&09 

15 &t>&z>z.t\z&K), mm^m^nm^thxmco 

X HNMR (CDC 1 3 ) 6:1. 30-1. 50 (3H, m) , 1. 50-2. 
50 (7H, m) , 3. 5 0-3. 9 0 (2H, m) , 4. 35-4. 60 
(2H, m) , 5. 1 0- 5. 4 5 ( 1 H, m) , 6. 9 0-7. 7 0 (4H, 
m) 7. 80-7. 95 (1H, m) , 8. 00-8. 20 (1 H, m) , 
20 8. 30-8. 80 (3H, m), 10. 6 0- 1 1. 20 (1H, m) 
ESI —MS (m/e) : 472 [M + H] 

l»J4 9 6 

6- (l-7-fe^Jl/tfd'Jv>-2-^;i/) -5- U-\f7p>-2-^C)V 
25 7i7=lr-» -2-tfU> ? >-2— TJV-1 H-sQX^^yV-fr 

4-tf^i?>-2--f;i/7x/-;w^ffl^T, HWJ3 3 8 (IS5) tm 
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X HNMR (CDC 1 3 ) 6:0. 80-2. 40 (7H, m) , 3. 60-3. 
9 0 (2H, m) , 5. 2 0-5. 6 0 (1H, m) , 6. 8 0-8. 0 5 
(8H, m) , 8. 30-8. 80 (4H, m) , 8. 90-9. 10 ( 1 H, 

' m) , 1 0. 40-1 0. 8 0 (1H, m) 

5 ESI -MS (m/e) :47 7 [M+H] 

H»4 9 7 

6- (l-7^ft\fW)z^>-2 — 4 ft) -5- (lH-4>\ t -)V-5- 
^ftttis) -2-tfU> ? >-2— 4 ft- lU-^>X^^yV-)V 

10 iH--f>h*-ji/-5-t-MfflViT, mmm3 3s (ig5) tmu<D 

X HNMR (CDC 1 3 ) 6 : 1. 20-2. 40 (7H, m), 3. 60-4. 
00 (2H, m), 5. 20-5. 60 (1H, m), 6. 40-6. 60 
15 (1H, m) , 6. 80-8. 00 (7H, m) , 8. 20-8. 50 (2H, 
m) , 8 . 5 0 - 8 . 8 0 ( 1 H, m) 
ESI -MS (m/e) :4 3 8 [M+H] 

#11^4 9 8 

20 (2- (2- (5- ( (2 ' -7MPb'7x^-4-fJ0 ~ 
2-fcf U5?>-2— (ft- lH-^>X-Y$^/-;i/-6— 1ft) bfP'Ji? 

y- 1—4 ft) *?ft7s:> 

(xni) 

( 3 -7 ft* a - 4 - fcfO 'J Vy- 2 -^)V7x.~ft) 7^>-m.W&(D&f$, 

25 mmmss (ig2) x-mzntc 2- (4-7s;-2-7Jvtn- 
-tfo>j> ? >-i-*;^>m t-7*wxf;n9gosn 

X5f;|/5 0m lt^^y-JV5 Omll^t, **T4aja*Qt-5?** 
tr>Ml 0 0ml Sin*.* Efc«£gfifcT-&«i£#bfc. 
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(IS 2) 

2, 2, 2-hU7MD-N- (1- (MJ7JP*D 

(3-7MD-4-lfPU^>-2-'f;i'7i^0 7$>=litm^2 0 
5 g o^aD*H2 0 0mll*, fc#Tt!U^>3 9mlfttfHJ:7;W 
^D^m«tl2 4ml K^^MI:T3 04HRBt#Ufc. E 

fc. 

10 (IS 3) 

2, 2, 2-b'J7Jl/tD-N- (5-7Mo-2--bD-4- (1- 

(hU7;^o7-fe^;w tfPU> > >-2— r;w 7i-jw msn©^ 

2, 2, 2-b'J7Mn-N- (3-7JP^n-4- (1- (HJ7/W* 
15 Drt^W tfDUi?>-2— <;W 7i-JW 7W5F2 8gl:, 

3§Mflii?l 0 0ml £JD*.» Efctt&MfcTll$W«#U;fc. Efcjfcfc** 

DYK77^f- (WI:^t>/»iX^=10/l) \z&K>mw. 
(IS 4) 

t-73\>l/ 2- (4 - 75 7 - 2 - 7MD - 5 h D7x^) tfDU 

2, 2, 2-hU7JVtO-N- (5-7MD-2--hO-4- (1- 
25 (bU7;^DT-fe^;i/) HP'Jy>-2--fiV) 7i-JW 7**5 1*2 9 
g©Th7tHP77>l 5 Omllifi, 3Jc»Tl»**Bfcft^hU^* 
«1 5 0ml £in*., R««t*^aiCT5^aE^bfc. £ S fcgfcifcK:- 
t -^;i/2 3m 1 ^rin^L. £Ofc«S 3 O^I#Ufc. Kfc**BB*X 
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(X@5) 

5 t-ttfr 2- (4-7S7-2- ( (2 ' -7MpH7x^JV-4-^ 

t-^Jl/ 2- (4-75/-2-7MO-5 - -hD7i^W tfO 
ijy>- l -^j;|/#^vl/-h 2 8 8mg®N, N-y^^*M7a H3 
10 mlHit 2 ' -7^0^71^-4-^1/2 0 OmgMS^U 
7A1 8 4mg^iP^., £J«£8 Og£TH&£M#bfco £j£i££I1^X 

15 bT#fc 0 
(166) 

t-^)V 2- (4, 5-y757-2- ((2'-7Mat'7x-Jk- 

t -7^;i/ 2- (4-757-2- ( (2 ' -7Mnk'7x"^-4- 
20 -f;i/) -5-xhD7xx;i/).k!o»J> ? >-l-*;^^> / l/-b4 

1 Omg0^^y-^5ml», JgH^^-X^^r^fiill^lm 1 Sim*.* 

25 T#fc. 
CD@7) 

5 - ( (2 ' -7Molf7i^-4-<^) - 2- tfU^>- 

2 ;V- 6 - t!o U V>- 2 — 1 H-^>X-f 5 ^/-;KZ>-&J& 
t -7~5f;i/ 2- (4, 5-^757-2- ( (2 ' -7 )V*U\i7 
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)V-4--i)V) ttz/) 7X-J1/) t!PUS?>-l-*;l/#*i/U-H2 5 5 
mgO^^y-J^mlg^I, N- ( (IE) - tf U 5»- 2 — f )V^V 

» t-u> (im i. 6mi^jp^, R}&m*$omz 

3 2 m g fc48£«tt- 5>#*tf>»* 5 m 1 £JP;L, SJSftSSSifcT 3 B# 

10 mU: 9UU*)V&/*?;-)V/7> : E-77kmM=2 0/l/0. 1) \Z 
(XS8) 

(2- (2- (5- ( (2 '-7MQk'7i^V-4-<JW *-*S/) - 

2 -tru vy- 2 — r 1 H-^>x-r 5^/-;t>- 6 - - r ;w tfo u v 
15 >-i— f;w -2-t^vx5 1 ;w *^7S>©»S6 

5- ( (2 ' - 7 □ E 7 x - ;i/ - 4 — T ^v) -2-H'Jy>- 
2—r;i/-6-hfPU v>-2— f^- lH-^>XV^^l/-;i/3 7mg© 
^Jy>lml», N- (t-7h^y*MxjP) -N-jWI^U S/ 

>i9mgs l- (3-v^^;i/T5yyuif;i/) -3-x^;iofr;M?sM5 

20 F • HfDttt2 4mg £JB2fcbq*.» KM^lll;T 3 P#|HiaS#L£. JR^ 

25 nn*M/^^;-;i/=io/i) tTU&su mmfc&®*$m.&mfct 

*HNMR (CD CI 3 ) 5:1. 60-2. 60 (6H, m) , 2. 80-3. 
05 (1H, m) , 3. 10-4. 00 (4H, m) , 5. 20-5. 60 
( 1 H, m) , 6. 95-7. 70 (1 1 H, m) , 7. 75-7. 95 (1 
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H, m) , 8. 30-8. 50 ( 1 H, m) , 8. 50-8. 70 (1H, 
m) , 
E S I -MS (m/e) : 5 2 2 [M+H] 

6- (l-T-fe^;VtfnU^>-2— QV) -5- ( (6- 
n. 3, 43 -ttW7*S-)\'-2-'()V) fc!U> ? >-3— W) 
v0 - 2 - tf U y >- 2 — T^— 1 H-^>X-f $ 

6- (5-*3\>P- [1, 3, 4] -**U-5>7V'-;i'-2->f;W tfUv? 

io y-z-nr-fr^m^T, $mmzz% (is 5) tmuoxm. zntzmt 

1 HNMR (CDC 1 8 ) 6:1. 4 0-2. 4 0 (7H, m) , 2. 5 0-2. 
80 ( 3 H, m) , 3. 5 0- 3. 95 ( 2 H, m) , 5. 05-5. 50 
15 (1H, m) , 6. 8 0-7. 8 0 (4H, m) , 7. 8 0-8. 0 0 (1H, 
m), 8. 05-8. 3 0 ( 1 H, m) , 8. 30-8. 5 0 ( 1 H, m) , 
8. 50-8. 80 (2H, m) , 10. 50-11. 00 ( 1 H, m) 
ESI -MS (m/e) : 4 8 2 [M + H] 

20 mmm 500 

6- (l-7-fe5^t!aUS?>-2->r;P) -5 - ( (6- ( [1, 3, 

4] -ttW7V-)l-2-<<)V) bfU^y-3— CM - 2 -bf 

u yy- 2 —ov- 1 h-^>x-t %j^tzJk 

6- ( [1. 3, 43 -tt-yrV7V-)V-2-4M fcTU 3 

25 )v*m^x, ^»J3 3 8 (is 5) tmuo^m, zn\zmcttmx\zz. 

'HNMR (CDC1 3 ) 6:1. 40-2. 40 (7H, m), 3. 50-3. 
95 (2H, m) , 5. 05-5. 50 (1H, m) , 6. 80-7. 80 
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(4H, m) , 7. 8 0-8. 0 0 (1H, m) , 8. 0 5-8. 8 0 (5H, 
m), 10. 50-11. 00 (1 H, m) 
ESI -MS (m/e) :46 8 [M+H3 

5 £16085 0 1 

6- (1 -7-fe^tfPU^>-2— Ijk) -2-tfU^>-2— OV-5- 
(4-tfU$^>-2— fJU7xy^-» -lH-^>X-f5^/HI/ 
4-bfU5> ? >-2--1';W7xy-;^fflViT, HMI3 3 8 (If§5) £ 

io ^^b^^e^0^ibT#fc. 

X HNMR (CD 3 OD) 6:1.90 and 2. 13 (total 3H, 
each s) , 1. 9 4-2. 5 3 (4H, m) , 3. 6 2-3. 8 0 (1 
H, m), 3. 80-4. 00 ( 1 H, m) , 5. 38-5. 46 (1H, m 
) , 7. 16-7. 5 6- (6H, m) , 7. 95-8. 0 4 (1H, m) , 8. 
15 24-8. 33 (1H, m) , 8. 46 (2H, d, J=9. 0Hz) , 8. 
7 0-8. 7 9 (1H, m) , 8. 8 3-8. 8 5 (2H, m) 
ESI -MS (m/e) :47 7 [M + H] 

20 1- ( (5- ( (6- (l-7tfJ^P'J^>-2--f;i/) 

1- ( (5-hFD^^fcTU> J >-2--f;W fcfD VP>- 2, 

5-v*>zm^T. §t«i3 3 8 (is 5) tmnv-fitik, zmzmctt 
i#fc. 

»HNMR (CD C 1 3 ) 5:1. 80-2. 46 (7H, m) , 2. 74-2. 
86 (4H, m) , 3. 5 3 -3. 9 0 (2H, m) , 4. 76-4. 87 
(2H, m) , 5. 18-5. 48 (1H, m) , 6. 7 6-7. 6 7 (5H, 
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m), 7 . 80-7. 91 ( 1 H, m) , 8/2 8-8. 4 4 (2H, m) , 
8. 57-8. 67 ( 1 H, m) , 11. 0 7-11. 41 (lH.m) 
ES I -MS (m/e) : 5 1 1 [M+H] 

5 mmmsos 

6- (!-7tfMfP'J^>-2-<;i/) -2-tfU^>-2— r;u-5- 
( (6- (5- (bU7MP^fJ0 - [1, 2, 41 -t^T'M 

io 6- (5- (hVy)V*n*?-)\>) - [1, 2, 4] -t^^7^- 
3--f;W t!U^>-3-^-;l/^fflViT, H«J3 3 8 (IS 5) tB*© 

'HNMR (CD 3 OD) 6 : 1. 8 9-2. 5 4 (7H, m) , 3. 84-4. 
15 01 (2H, m) , 5. 32-5. 42 (1H, m) , 7. 20-7. 80 ( 
4H, m) , 7. 98-8. 03 ( 1 H, m) , 8. 24-8. 37 (2H, 
m), 8. 60-8. 65 ( 1 H, m) , 8. 73-8. 80 (1H, m) 
ESI -MS (m/e) : 5 3 6 [M+H] 

20 mm 504 

6- (1-7-fe^tfPU v>-2— Qk) -5- ( (6-gPPlflJS?>- 

6-^nnt!U5?>-3-^-;i/&fflViT, m&#l3 3 8 (Ig5) £E« 

25 I^^6fii#ttt#fc. 

X HNMR (CD C 1 3 ) 6:1. 60-2. 60 (7H. m) , 3. 50-3. 
95 (2H, m) , 5. 10-5. 60 (1H, m) , 6. 80-7. 70 
(5H.ni), 7. 80-8. 50 (3H, m), 8. 50-8. 70 (1H, 
m), 10. 60-11. 00 (1 H, m) 
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ESI -MS (m/e) : 43 4 [M+H] 

mam 505 

• 6- (1 -7tt)l¥X3Vz?>- 2 -5- ( (6-7u*\ZVi?>- 

6-7u*\ZW>-3-*~-)V*m^T, HtoJ3 3 8 (I@5) il^fiS 

X HNMR (CDC 1 3 ) 6:1. 60-2. 60 (7H, m), 3. 50-3. 
10 95 (2H, m) , 5. 10-5. 60 ( 1 H, m) , 6. 80-7. 70 

(5H, m) , 7. 70-8. 00 ( 1 H, m) , 8. 05-8. 50 (2H, 
m), 8. 50-8. 7 0 (1H, m) , 10. 60-11. 00 (1H, 
m) 

ESI -MS (m/e) : 478, 48 0 [M + H] 

15 

mmmso 6 

6- (l-7-fc^jHfPUS?>-2-^jl/) -5- ( (6-*h*->tfU3? 
> _3_^;l / ) tti/) -2-\ZV s J>-2-' fJU-lH-^>X-T5^y- 

2k 

20 6 -*l^>lfU$»-3-:fr- ;P*fflV^Tv $ftffll3 3 8 (IS 5) £E 

X HNMR (CDC 1 3 ) 6:1. 60-2. 60 (7H, m) , 3. 50-4. 
10 (5H, m) , 5. 10-5. 70 (1H, m) , 6. 60-7. 70 
25 (5H, m), 7. 70-7. 95 (1H, m) , 7. 95-8. 10 (1H, 
m), 8. 25-8. 45 (1H, m) , 8. 50-8. 70 ( 1 H, m) , 
10. 60-11. 00 (1H, m) 
ESI -MS (m/e) :43 0 [M + H] 
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mmm 507 

5 — ( (2 ' -7)V*U}d7iL-fr-4-4)l) -6- (1- (^^ 

5 H»J4 9 8 (IS 7) Tt#e>n^5- ((2 , -7MPt'7x-JP- 

4-^)D -2-eu^>-2-^;i/-6-tfou^>-2— ow- 
iH-^>x-r s^/-;i/&fflv>T> ^»yi7 8t^©^ ^ntipi; 

10 X HNMR (CD C 1 3 ) 6 : 1. 8 0-2. 2 0 (3H, m) , 2. 20-2. 

50 (1H, m) , 2. 7 0-3. 0 0 (3H, m) , 3. 40-3. 80 
(2H, m) , 5. 10-5. 40 (1H, m) , 6. 90-8. 10 (12 

H,m), 8. 30-8. 50 (1H, m) , 8. 50-8. 70 (1H, 

m) , 1 0. 5 0-1 0. 8 0 (1H, m) 
15 ESI -MS (m/e) :5 2 9 [M + H] 

5 0 8 

*=f-)V 2- (5- ( (2 ' -7)l#U¥7x.~)\'-4-'()V) £*>0 Z 
2-H'J>>>-2— f Jl/- lH-^>XW$^/-Jl/-6— i)V) tfoUS? 
20 >- 1 -tlM^U—h 

mmm4 9s (xm) mzntcs - ( (2 • -?)v*u\i7*-)\>- 

4_^; V ) .^.» -2-tfU^>-2— f;|/-6-tfP'J> 5 >'-2— 1)1- 

25 mntvxmzo 

X HNMR (CD C 1 3 ) 6 : 1. 8 0- 2. 2 0 (3H, m) , 2. 20-2. 
50 (1H, m), 3. 40-3. 80 ( 5 H, m) , 5. 10-5. 40 
(1H, m), 6. 90-8.10 (12 H, m), 8. 30-8. 50 (1 
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H, m) , 8. 5 0-8. 7 0 (1H, m) , 1 0. 5 0- 1 0. 8 0 (1H, 
m) 

ESI -MS (m/e) :5 0 9 [M+H] 

5 mmms 0 9 

2- (5- ( (2 ' -7;i/tDtf7x^-4-fJP) ~2-tfU3? 
y-2-' Ol-lH-OX-(*#V-)V-6-' Qk) -N. N->>*5MHf 

^WJ4'9 8 (Ig7) T#&n&5- ( (2 ' -7WDk'7i^- 

io 4— r;v) a-* so -2-h us?>-2— ' f;v-6-tfnu> ? >-2--r;i/- 

lH-^>X>f$^/-;^i^T, IH»J3 3 6 (181) W (182) 

a HNMR (CDC 1 3 ). 6 : 1. 60-2. 20 (3H, m) , 2. 20-2. 
15 5 0 (1H, m) , 2. 72 (3H, s) , 2. 84 (3H, s) , 3. 4 

0- 3. 80 (2H.ni), 5. 10-5. 4 0 ( 1 H, m) , 6. 90-8. 
10 (12 H, m) , 8. 30-8. 50 ( 1 H, m) , 8. 50-8. 70 

(1H, m) , 10. 50-10. 80 (1H, m) 
ES I -MS (m/e) : 5 2 2 [M+H] 

20 

mmm 5 1 0 

1- ( (5- ( (6- (1 -T±.?)\>VUV*?>- 2-^)1) -2-tfU^ 

2- i)V) *7)V) KP'Ji?>-2-t> 

25 1- ( (5-tFD^>tfU^>-2-^;V) tfnU^>-2-^ 

>^fflv>r> #i»j3 3 8 (i8 5) tmm<Dii&* z.n\zmctzjj&x\zz. 
nztnmt *n&&t>^z> z.nz£.io, &mtt&® ****** t 

X HNMR (CDC 1 3 ) 6:1. 80-2. 57 ( 1 1 H, m) , 3. 33- 
3. 89 (4H, m), 4. 48-4. 64 (2H, m) , 5. 20-5. 5 



WO 2005/063738 PCT/JP2004/019843 

464 

1 (1H, m), 6. 77-7. 67 (5H, m), 7. 7 7 - 7. 9 0 (1 
H,m), 8. 27-8. 4 2 (2H,m), 8. 56-8. 66 ( 1 H, 
m) , 11. 16-11. 53 (1H, m) 

' ESI -MS (m/e) :4 9 7 [M+H] 

5 

mmm 5 1 1 

6- (l-7-fc5MVtfa'J> ? >-2--1 > )V) -5 - (4- (3-^^-1 

h- ri. 2. 4] -hjt\/-;]/-5-^;i/) 7i/^» -2 -if us? 

10 4- (3-^-lH- [1, 2, 4] -hU7l/-;P-5-' OV) 7i 
y-;P^ffl^T, H*60!)3 3 8 (X@5) £n«Dfc#&X 

£0 

X HNMR (CDC 1 3 ) 6 : 1. 76-2. 82 (1 OH, m) , 3. 5 0- 
15 3. 90 (2H, m), 5. 13-5. 59 (1H, m) , 6. 64-8. 0 
4 (8H, m) , 8. 2 3-8. 6 4 (2H, m) 
ESI -MS (m/e) :48 0 [M + H] 

m&w 5 12 

20 6- (1 - (^7MP7t^) MU^Vy-2-^)V) -5- ( (2 ' - 

&7)V*umWt&m^T> ^H#I49 8 (Ig8) mUWfifa' Ztl\Z&V 
25 t ttifc. 

'HNMR (CDC 1 3 ) 6:1. 80-2. 50 (4H, m) , 3. 60-4. 
20 (2H, m) , 5. 2 0-6. 2 0 (2H, m) , 6. 90-8. 10 
(12H, m) , 8. 3 0-8. 5 0 (1H, m) , 8. 5 0-.8. 7 0 (1 
H, m) , 1 0. 5 0-1 0. 8 0 ( 1 H, m) 
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ESI -MS (m/e) :5 2 9 [M + H] 

mmms 1 3 

• 2- (2- (5- ( (2 ' -7;i/^Plf7x-Jl/-4— ±)V) ttis) -2- 

10 ! HNMR (CD C 1 3 ) 5:1. 60-2. 40 (7H, m), 3. 40-4. 
00 (2H, m) , 4. 0 5-4. 8 0 (2H, m) , 5. 10-5. 60 
(1H, m) , 6. 90-8. 10 (12H, m) , 8. 30-8. 50 (1 
H,m), 8. 50-8. 70 (1H, m), 10. 50-10. 80 (1H, 
m) 

15 ESI -MS (m/e) : 5 5 1 [M+H] 

mmm 514 

(5- ( (6- (l-T^^HPU> ? >-2— fjU) -2-tfU> ? >-2- 

20 

nmmiQST'nznrcxj-fr 5- ( (6- u-T-t^nfou^- 
2 — r;v) - 2 - tr u s»- 2 --op- 1 h-^>x-y 5 w—jv- 5 — r 

2ml», &#T> 7K*ft:U^Ar;W5n^A2 0mg*JP^ Efctt 
25 *0fttT3 O^BDaH^bfc. SU5«*^nD*;i/Atx*RU, ISSUfMb? 

7^-(KieselgelTM60F2 54, Art5744 
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J HNMR (CD C 1 3 ) 6:1. 6 0- 2. 60 (7H, m) , 3. 50-4. 
00 (2H, m) , 4. 7 0-4. 8 5 (2H, m) , 5. 10-5. 60 
5 ( 1 H, m) , 6. 80-7. 70 ( 5 H, m) , 7. 70-7. 95 (1H, 
m), 8. 30-8. 50 (2H,m), 8. 50-8. 70 (lH.m) 
ESI -MS (m/e) :4 3 0 [M+H] 

mmm 515 

10 2- (2- (5- ( (2 ' -7MDb'7x^-4-1'Jl/) ~ 2 ~ 

tf g vy- 2 zrfjkz 1 n-^yx-i g 6 -- r jk) tf g u vy- 

H$#J5 1 3T#£>nfc2- (2- (5- ( (2 ' -7MPk'7i^V- 

4— r;w - 2 - tf u > j >- 2 ji/- 1 h-^>X / ( 5. ?y-)v- 

15 6— OV) t!DU^>-l— OV) 7tf-Hlmg 
©**/-;l/0. 5ml*«K, »U7A10mgm SSSSSS 

*^Slffl?¥S^P^h^^7W- (K i e s e 1 ge 1 TM6 OF 2 5 4, A 
20 rt 5 7 44 (*;U*tt«) , 9UU*fr&/**S 1 0/1) KTS 

l HNMR (CDC 1 3 ) (5 : 1. 4 0-2. 5 0 (4.H, m) , 3. 40-4. 
20 (4H, m) , 5. 0 5-5. 7 0 (1H, m) , 6. 90-8. 10 
(12 H, m) , 8. 30-8. 50 (1H, m) , 8. 50-8. 70 (1 
25 H, m) , 1 0. 5 0-1 0. 8 0 (1H, m) 
ES I -MS (m/e) : 5 0 9 [M + H] 



MM 5 16 
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6- (l-y-fc^tfai) v>-2— Ok) -5- ( (6- (22k^jQ2L£ 

^»J5 14T#^>nfe (5- ( (6- (l-7W;Wt!PUS?>-2— f 

)V) -2-tfU^>-2— <;i/-iH-^>x-i'5^v-;i'-5— r;w ^ 

5/) tf>J> ? >-2--f;i/) ^^y-;H7mg©^D D*M 1 m 1 iii:, 
3fc#Ttf7. (2-^h^->X^;W T57+f-^7T-hU7D^-f HO. 0 5 

i e s e 1 ge 1 TM6 0F2 5 4, Ar t 5 7 44 > 

iHNMR (CDC 1 3 ) 6:1. 60-2. 60 (7H, m) , 3. 50-4. 
00 (2H, m) , 5. 05-5. 60 (3H, m), 6. 80-7. 70 
<5H. m) , 7. 7 0-7. 9 5 (1H, m) , 8. 3 0-8. 5 0 (2H, 
m), 8. 50-8. 70 (1H ( m) , 10. 60-11. 00 (1H, 
m) 

ESI -MS (m/e) :4 3 2 [M + H] 

mmm 5 1 7 

6- (1 -7-fe:^;nf pu>*>- 2 — <)V) -5 - ( (6- (3-*^;i/- 

[1, 2, 41 -**W7V-)V-5— jJU) 3 
- 2 - tf U 2 — i )V- 1 H-^>X-f $ ^v--^ 
6- (3-^^[l. 2, 4] -^*^7^-;P-5— OV) KU$> 
>-3-3--^£fflV>T, H»J3 3 8 (X@5) tmU<D*^ Z.tl\zmC 

'HNMR (CDC 1 3 ) <5:1. 65-2. 57 (1 OH, m) , 3. 48- 
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3. 93 (5H, m) , 5. 17-5. 5 2 ( 1 H, m) , 6. 82-7. 6 
7 (7H, m) , 7. 80-7. 91 (1H, m) 8. 3 4-8. 44 (1 
H, m) , 8. 57-8. 67 (1H, m) , 1 1. 32-11. 6 8 ( 1 H. 

' m) 

5 ESI -MS (m/e) :48 2 [M+H] 

mmms 1 8 

6- (l-T-fe^;Vbfn'J>?>-2-^;i/) - 5- (4- (1- ^fJV-lH 
_^ K9 ^ jV -5-^^) 7x7^) -2-tf'jy> -2-^Jl/-lH- 

10 ^>X-i$^/-)l 

4- (l-^^;i/- lH-fh77- ^- 5 — i)V) 7x7— Jl/£JB^T, 

HMM3 3 8 (i8 5) tiwom z.n\zmvtt&x\*znt>t%mt 

iHNMR (CDC 1 3 ) <5:1. 83-2. 40 (7H, m) , 3. 58-3. 
15 9 0 ( 2 H, m) , 4 . 15 and 4. 19 (total3H, each 
s) . 5. 16-5. 48 (1H, m) , 6. 93-7. 78 (7H, m), 
7. 80-7. 91 (1H, m) , 8. 3 4-8. 4 2 (1H, m) , 8. 5 
6-8. 6 5 (1H, m) 
ESI -MS (m/e) : 481 [M+H] 

20 

mmm 5 1 9 

5- ( (6- (l-7-fetPjl/bfD'Ji?>-2— Ok) - 2-KU3?>-2— ± 
25 5 -th 4 P^^-N-^^;l/tfU^>-2-*;V^^5F?rfflV^T, MM, 

^HNMR (CDC 1 3 ) 6:1. 60-2. 50 (7H, m) . 2. 90-3. 
10 (3H, m) , 3. 5 0-4. 0 0 (2H, m) , 5. 05-5. 50 
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(1H, m) , 6. 8 0- 7. 7 0 ( 3 H, m) , 7. 7 0-8. 0 0 (2H, 
m), 8. 10-8. 50 (3H, m) , 8. 50-8. 70 (1H, m) 
ESI -MS (m/e) :4 5 7 [M+H] 

5 mmm 520 

3- (5- ( (6- (l-T-b^;VtfP'J^>-2— i)V) -2-fcfUS?>- 

2- -fJklH-^>^S^;"JV-5-f^) ££v0 fcfU 2 — r 
)V) -1, 3-^^/Uy>-2-^> 

3- (5-t Hn*3/KU^>-2— f JW -1, 3 U5>>- 
10 2-^>^fflViT, ^£093 3 8 (1*15) ^tlt2pDfc^ 

J HNMR (CD C 1 3 ) 6:1. 60-2. 50 (7H, m), 3. 50-4. 
00 (2H, m) , 4. 10-4. 35 (2H, m) , 4. 40-4. 60 
15 (2H, m) , 5. 2 0- 5. 6 0 ( 1 H, m) , 6. 8 0-7. 7 0 (4H, 
m), 7. 70-8. 00 (1H, m) , 8. 10-8. 50 (3H, m), 
8. 50-8. 70 ( 1 H, m) , 10. 70-11. 10 (1H, m) 
ESI -MS (m/e) : 48 5 [M+H] 

20 mmm 521 

6- (l-7-fe5^bfaU^>-2-^;W) -5- (6 -*^;HfU3?>- 

3— ()V7,)V7t-)V) -2-tfUS?>-2—f^-lH-^>X-Y$^/- 

2k 

6-*?)WW>-3-tt*-)V*mtoT* H»J3 3 8 (IS 5) £|rI 

'HNMR (CDCI3) 6:1. 20-2. 50 (1 OH, m) , 3. 50- 
4. 00 (2H, m), 5. 20-5. 60 (1H, m), 6. 80-8. 0 
0 (6H, ra) , 8. 2 0-8. 7 0 (3H, m) 
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ESI -MS (m/e) :43 0 [M+H] 

m-mms 2 2 

' 5- ( (6- (l -7-b^;HfPU^>- 2— fJW) -2-tr u^>-2->f 
5 - k p n*->=l3? >»^fm^*JIV»T, «0*J3 3 8 (IS 5 

10 l HNMR (CD3OD) 5:1. 89 and 2. 14 (total 3H, 
each s) , 1. 96-2. 20 (3H, m) , 2. 32-2. 54 (1 
H, m) , 3. 63-3. 90 (2H, m) , 3. 93 (3H, s) , 5. 3 
7-5. 41 (1H, m) , 7. 2 0- 7. 5 7 (3H, m) , 7. 92-8. 
03 (2H, m) , 8. 30 (1H, t, J = 8. 4Hz) , 8. 65-8. 

15 67 (1H, m) , 8. 74-8. 78 (lH.m), 8. 89-8. 92 ( 
1H, m) 

ESI -MS (m/e) :45 8 [M+H] 
$lfe#5 2 3 

20 6- (l-7t»MfD l J^>-2-f;V) -5- ( (6- tf 
US?>-3->f;P) -2-bfU^>-2— f;V-lH-^>X^S^ 

6-^^;|/^tfU^>-3-^-;i/^fflViT, §!»J3 3 8 (XS5) £ 

25 iIft^Mfi@*itT#fc. 

1 HNMR (CDC 1 3 ) 5:1. 60-2. 70 (1 OH. m) . 3. 50- 
4. 00 (2H, m) , 5. 2 0-5. 6 0 (1H, m) , 6. 80-8. 1 
0 (6H, m) , 8. 2 0-8. 5 0 (2H. m) , 8. 5 0-8. 7 0 (1 
H, m) , 10. 7 0-11. 10 (1H, m) 
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ESI -MS (m/e) :44 6 [M+HJ 

• 6- (1 -7-fe^;l/tfPU> ? >- 2 -5 - (4- (1, 

5 ;V-1H- [1. 2. 4] -b'J7y-;U-5-^Jl/) 7i/f'» -2-tf 

4- (1, 3-WJI/-1H- [1, 2, 4] -hU7\/-;W-5— f 
10 t l/T#fc. 

iHNMR (CD C 1 3 ) 6:1. 79-2. 2. 53 (lOH.m), 3. 5 
0-3. 90 (5H, m) , 5. 19-5. 30 (1H, m) , 6. 87-7. 
66 (5H, m) , 7. 77-7. 91 (1H, m), 7. 96-8. 10 
(2H,m), 8. 33-8. 43 (1H, m), 8. 56-8. 67 (1H, 
15 m) , 1 0. 8 2- 1 1. 0 8 ( 1 H, m) 
ESI -MS (m/e) : 4 9 4 [M + H] 

MMM 5 2 5 

6- (1 -7-fe^Jl/tfP'J^>- 2 — OV) -5 - (4- (1, 5-$?*5=- 
20 J1/-1H- [1. 2, 4] -h*)7*S-)V-3-<<)V) 7x/^ » -2-tf 
i)3?>- 2— lH-^>X-f g^vArik 
4- (1, [1, 2, 4] - HJ7V r -;i'-3-'f 

7i;-;v^i^t, ^«J3 3 8 d@5) tmmvjj&s' zn\zmc 

iHNMR (CDC 1 j) 6:1. 79-2. 53 (10 H, m), 3. 50- 
3. 90 (5H, m) , 5. 19-5. 30 (1H, ra) , 6. 87-7. 6 
6 (5H, m) , 7. 77-7. 91 (1H, m) , 7. 96-8. 10 (2 
H, m) , 8. 33-8. 43 (lH.m), 8. 56-8. 67 (1H, 
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m) , 1 0 . 8 2 - 1 1 . 0 8 ( 1 H, m) 
ESI -MS (m/e) :49 4 [M+H] 

' HWJ5 2 6 

5 6- (l-7t?)V¥uVz?>-2—i)V) -5- ( (2 '-7MPt:7i 

HiJE0!l3 3 8 (X©2) T#?>nfc2- (4-75/-2-7MD-7I 
-tfU'J^>- l-*^^>m t-7*?Jl/XXTJl/, tryv>-2- 

io #;i^>m, 2 ' -?Mu\iyx.~)V-4--*- )V*m^x, ^»J3 3 8 

(x@3) ^e. cos5) tn«i07m ^n^Dfc7jfex«^ne>«hS^ 

*HNMR (CDC 1 8 ) 6:1- 20-2. 50 (7H, m), 3. 50-3. 
95 (2H, m) , 5. 10-5. 60 (1H, m) , 6. 80-7. 80 
15 (10H, m) , 8. 5 0-8. 9 0 (2H, m) , 9. 40-10. 00 
(1H, m) , 1 0. 5 0- 1 1. 2 0 (1H, m) 
ESI -MS (m/e) :4 9 4 [M + H] 

H»I5 2 7 

20 6- (l-7-fefJ^P'jy>-2-^ fjk) -5- ( (5-#PPtfUy>- 
3— <jk) -2-tfU3?>-2 — f^-lH-^>^S^/"^ 

5-*OD-3-fc!>J$V-;i>£JflV>T» H»J3 3 8 (IS 5) <hl^iStf) 

25 X HNMR (CD 3 OD) 6:1. 89 and 2. 15 (total 3H, 
each s) , 1. 94-2. 20 (3 H, m) , 2. 29-2. 49 ( 
1H, m), 3. 6 2-3. 97 (2H, m), 5. 32-5. 40 (1H, 
m), 7. 17-7. 6 3 (4H, m) , 7. 94-8. 0 4 (1H, m) , 
8. 26-8. 41 ( 3 H, m) , 8. 73-8. 79 ( 1 H, m) 
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ESI-MS (m/e) : 4 3 4 [M+H] 
m&W 5 2 8 

■ i- (5- ((6- (l-7-fe^^tfa'J^>- 2-^;i/) -2-tfU^>- 
5 2— f;i/-iH-^>xWS^/-JV-5— Ok) fcf'Ji?>-2— f 

JV) fc?P'J$?>-2-:fr> 

1- ( 5 -tHD^>k!'J^>-2-fJW k!oU5?>- 2 WT, 
H«J3 3 8 COS5) t^©^ JltllC^Dfc^X«-n&t^t 

10 X HNMR (CDC 1 3 ) 6:1. 7 9-2. 4 3 (9H, m) , 2. 5 8-2. 
71 (2H, m) , 3. 53-3. 8.9 (2H, m) , 3. 98-4. 17 
(2H, m) . 5. 2 1-5. 5 7 (1H, m) , 6. 7 7 - 7. 5 7 (4H, 
m) , 7 . 7 4 - 8 . 6 6 ( 5 H, m) 
ESI-MS (m/e) :4 8 3 [M+H] 

15 

mums 2 9 

fi- (l-7-b^Ha'J^>-2— OP -5- ( ( 6-*^JHfUS?>- 
3 frj^ ~ 2 - K^>- 2 — f jkz 1 H-^>X-f 5^=2k 

6 _^ 5 ^ t nje;>-3-:*-;l'£JB^T, 5 2 6 £E8©#i& H 

iHNMR (CDC 1 3 ) 6:1. 60-2. 60 (1 OH, m) , 3. 50- 
3. 9 5 (2H, m) , 5. 2 0-5. 6 0 (1H, m) , 6. 6 5-7. 8 
0 (4H, m) , 8. 2 0-8. 40 (1H, m) , 8. 5 0-8. 7 0 (2 
25 H, m) , 9. 5 0-9. 7 0 (1H, m) , 1 0. 6 0- 1 1. 4 0 (1H, 
m) 

ESI -MS (m/e) : 4 1 5 [M+H] 



MM 5 3 0 
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6- (i-7-b^;vfcfau^>-2--r;u) -5- ( (6 - ( [i, 2, 
41 -ttwrv-fr-a—vi') tfus?>-3-^;w -2-tf 

6- (CI, 2, 43 -t+t^7^-3-f;W KU^>-3-*- 
5 ;i/£fflV>T> H»J3 3 8 COM 5) ^nCTCfc^SX^Jl 

X HNMR (CDC 1 3 ) 6:1. 8 0-2. 4 3 (7H, m) , 3. 5 7-3. 
92 (2H, m), 5. 19-5. 46 (1H, m), 6. 98-8. 43 
(7H, m) , 8. 55-8. 87 (3H, m), 10. 53-10. 74 
10 (1H, m) 

ESI-MS (m/e) : 4 6 8 [M+H] 

nmm 531 

6- (!-7-fe5 1 ;HfPUy>-2— -5- (4- (1, 3-^ij-V 
15 -;P-4 — j)V) 7x;^» -2 -If U^>-2— f;P-lH-^>X-T5 

try-* 

4- (i, 3-^+i-y-;i/-4— r;i/) 7xv-;v^ffl^T, $mwsz 

8 (X@5) <h^©^ ^tlWCfc^X«^ne»i:#Si^M^^ 

20 1 HNMR (CD3OD) 6:1. 8 9 - 2 . 2 0 (6 H, m) , 2. 2 8-2. 
50 (1H, m) , 3. 6 2-4. 0 0 (2H, m) , 5. 3 9- 5. 5 0 ( 
1H, m) , 7. 12-7. 53 (5H, m) , 7. 80-7. 8 9 (2H, 
m), 7. 93-8. 04 ( 1 H, m) , 8. 24-8. 33 (3H, ra) , 
8. 70-8. 79 ( 1 H, m) 

25 ESI-MS (m/e) :4 6 6 [M + H] 

m&ms 3 2 

6- (l-7-fe^;i/b°aU> ? >-2— 1)1) -5- ( (6-^PPh°Uv>- 

3-^ji/) -2-\i^vy-2-- i > )i/-iH-^>x-f s^V-;i/ 



-.4.f-'- •••• 
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6-^pntf'J> ? >- 3 -^--^fc/Bwr, 2 6 tfflfcofifa Z 

1 HNMR (CDClj) d : 1. 6 0-2. 6 0 (7H, m) , 3. 50-3. 
5 9 5 (2H, m) , 5. 2 0-5. 6 0 (1H, m) , 6. 65-8. 30 

(5H, m) , 8. 40-8. 70 (2H, m) , 9. 5 0-9. 70 ( 1 H, 
ra) , 1 0. 60-11. 6 0 (1H, m) 
ESI — MS (m/e) :4 3 5 [M+H] 

10 «0*J5 3 3 

6 - (i-Ttt)l\ZuW>-2-' <)V) -5- (4- (2-*^;U-2H 

'HNMR (CD3OD) 6 : 1. 90-2. 19 (6H, m) , 2. 27-2. 
51 (1H, m) , 3. 61-4. 00 (2H, m) , 4. 43 and 4. 
44 (total 3 H, each s), 5. 38-5. 46 (1 H, m), 
20 7. 2 3 (2H, d, J = 8. 6Hz) , 7. 2 4-7. 6 0 (2H, m) , 
8. 11-8. 19 (2H, m) , 8. 67-8. 70 (1H, m) , 8. 7 

7 (1H, brs) , 9. 46 (1H, d. J = 8. 6Hz) 
ES I -MS (m/e) : 4 8 2 [M+H] 

25 mmm 534 

6- (l-7-fe^;HfP'J3?>-2->W -5- ( (6-7a i EtfU5?>- 
3 _^ ji) - 2 - b?7i?> - 2 — jjkz 1 H-^>^S^ 
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1 HNMR (CD C 1 3 ) 6:1. 60-2. 5 0 (7H, m) , 3. 60-3. 
95 (2H, m) , 5. 2 0-5. 5 0 (1H, m) , 6. 80-8. 40 
(5H, m), 8. 50-8. 80 (2H, m) , 9. 50-9. 70 (1H, 
5 m), 10. 40-11. 10(1 H, m) 

ESI -MS (m/e) :47 9, 48 1 [M+H] 

mmm 535 

5- (1 -7ir^;l/- 3-7;^Pk!PU> ? >- 2 — i )V) - 6- (4- (^ 
10 *>X)V*~)V) 7x7*->)-2-HUi?>-2-^Jl/-l H-^>£l$jy 

g|»j4 9 3 T#£>ftfc, 5- (l-7-k^;V-3-7;^Dtfo»J> > >- 
2— r;i/) -6- (4- <**>X;i'*~/W 7x/^^)-2-tf'J> ? >-2 
— f;i/-l H-^>X^f5^/-^ VT7>tV*V-B 1'OmgS 
15 ffl)tJ7A (CHIRALPAK AD 2 cmd)X2 5 cmL WtJUkf 

* : ^*it>/x^y-;i//^x3\>Krs>=4 0/6 0/ 

0. 1, lOml/min) fcT3fc3*#£J U X+>^V-A«fc&Pf 

M: 10. 5min), R^X^->^v-B (GMfRfP^ : 19. Omin) ^ 

20 X+>^^— A 

ESI -MS (m/e) :4 9 5 [M+H] 
X+^itT-B 

ESI -MS (m/e) :4 9 5 [M+H] 
25 H»J 5 3 6 

6- (l-7-fe^;i/bfP'J^>-2— f)V) -5 - ( (6- (l-^^P-l 
H-^h^V-)l-S--()l) tf U5?>-3-^;i/0 -2-H'J> ? > 
. -2— fJW-lH-^OX-fS^/-^ 

6- (l-^-lH-Th7!/-^-5-fJW t!U^>-3-^-;P 
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fcjfl^T, M3 3 8 exes) tra*©#ik tnicipcfc^xttJin 

X HNMR (CD3OD) 5:1. 88and2. 02 (t o t a 1 3H, ea 
' chs) , 1. 93-2. 2.0 (3H, m) , 2. 2 8-2. 5 0 (1H, m 
5 ), 3. 60-4. 00 (2H, m) , 4. 47and4. 48 (total 

3H, eachs) , 5. 3 2-5. 4 2 ( 1 H, m) , 7. 22-7. 7.0 
(4H, m) , 7. 9 5-8. 0 2 (1H, m) , 8. 2 5-8. 3 2 (2H, 

m) , 8. 61-8. 64 (1H, m) , 8. 73 (1H, brs) 

ESI —MS (m/e) :48 2 [M+H] 

10 

mmms 37 

6- (i-7-fe^;vtfp'J> ? >-2--r;i/) -5- ( (6- 

15 6- (l-^f;V-lH-fb7^-5-fJW Kys»-3-*-* 

h^k^d, $mc&m* a&mftt uxm. 

X HNMR (CD 3 OD) 5:1. 91and2. 16 (t o t a 1 3H, ea 
chs), 2. 00-2. 20 (3H, m), 2. 38-2. 55 ( 1 H, m 

20 ) . 3. 63-4. 01 (2H,m), 4. 5 0 and 4. 51 (total 
3H, eachs), 5. 35-5. 4 4 (1H, m) , 7. 33-7. 60 
(2H, m), 7. 66-7. 73 (1H, m), 8. 27-8. 3 4 ( 1 H, 
m) , 8 . 6 5 - 8. 6 7 ( 1 H, m) , 8 . 71-8. 73 ( 1 H, m) , 
8. 7 8-8. 8 0 (1H, m) , 9. 48-9. 5 0 ( 1 H, m) 

25 ESI -MS (m/e) :48 3 [M + H] 



HM15 3 8 

6- (l-7-t?eP;HfPUS?>-2--Ol/) -5- ( (6- (2-* { ?)V-2 
H _^)^/-jl / -5-.YJl,) b!U e^>- 3 — jJU) -2-g'J$?> 
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zrn^x. nMMzss (x^5) <hiwi*i©#&. ^nic2pcfc^x«e:n 

5 1 HNMR (CD 3 OD) 6:1. 91-2. 20 (6H, m), 2. 33-2. 
52 (1H, m) , 3. 6 0-4. 0 0 (2H, m) , 4. 48-4. 9 0 ( 
3H, m) , 5. 3 7- 5. 44 (1H, m) , 7. 2 2-7. 6 8 (4H, 
m), 7. 97-8. 0 4 (1H, m) , 8. 19-8. 23 ( 1 H, m) , 
8. 2 5-8. 3 1 (1H, m) , 8. 5 5-8. 5 9 ( 1 H, m) , 8. 7 

10 4 ( 1 H, b r s ) 

ESI -MS (m/e) :48 2 [M+H] 

^»5 3 9 

6- (1 US?>~ 2 -4)V) -5- (4- 

15 -TbyV-)l>-l— 1)V) 7i^'» -2-b?^>-2-^JW-lH- 

4- (5 1 H-T-f7l/— )V- 1 ~-f ^) 7i7-Mffl^T, 

mmms 2 6 tramoim ^n^c^sx^einsi^t^m^t) 

20 *HNMR (CDgOD) 6:1. 91and2. 16 (t o t a 1 3H, ea 
chs), 1. 96-2. 20 (3H, m), 2. 33-2. 5 4 (1H, m 
), 2. 6 3 a n d 2 . 64 ( t o t a 1 3 H, eachs), 3. 64-4. 
0 0 (2H, m), 5. 38-5. 43 ( 1 H, m) , 7. 32-7. 57 ( 
4H, m) , 7. 61-7. 68 (2H, m) , 8. 7 0-8. 7 3 (1H, 

25 m) , 8. 7 8- 8. 8 0 (1H, m) , 9. 47-9. 4 9 (1H, m) 
ESI -MS (m/e) :48 2 [M + H] 



nMM 5 4 0 

fi- ( 1 -T-fe3MH£tiU5»-2— ' -5- ( (6- OH-e^Az 
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)V-1-^)V) HUv>-3--r;W) -2-h°U^>-2— OV-l ■ 

6- (lH-^y-JP-l- f M HU> 5 >-3-^-;i/^fflViT, IHJS 
" 01J3 3 8 (Ig5) ^nt^Cfc^X«c:ne»«i:^<h^ 

1 HNMR (CDC 1 ,) 6:1- 67-2. 48 (7H. m) , 3. 50-3. 
92 (2H, m), 5. 14-5. 57 (1H, m) , 6. 41-6. 50 
(1H, m) , 6. 8 0 -8. 0 3 (7H, m) , 8. 17-8. 67 (4H, 
m), 1 1. 00-11. 1 1. 27 ( 1 H, m) 
10 ESI -MS (m/e) :46 6 [M + H] 

MMM 5 4 1 

6- (l-7t^Hn'Jy>-2--f^) -2-bfU> ? >-2— TJI/-5- 
( (6- (1H- [1, 2. 4] -hVTV-fr-l-'VV) tfU^>-3- 

15 ^)V) -iH-^>x-r5^/-;i/ 

6- (1H- [1, 2, 4] -bVTV-)V-l—()V) EU^>-3- 
tf- »£/fi^T, HJ6M3 3 8 (IS5) £HS|8ScD:m nnfc*C&;&8cX 

» iiti e. £ s& £ s £ t fc «t o , iSM^attwtt t# 

fee . 

20 1 HNMR (CDC1 3 ) 6:1. 62-2. 4 5.(7 H, m) , 3. 52-3. 
90 (2H, m) , 5. 2 0 - 5. 5 5 (1 H, m) , 6. 79-8. 68 
(10H, m) , 9. 02-9. 13 ( 1 H, m) , 11. 17-11. 52 
(1H, m) 

ESI -MS (m/e) :46 7 [M + H] 

25 

HMI5 4 2 

5- (4- (2-^^-2H-Th7'/-^-5- (jV) 7x7^» -2 

-tfu vy- 2 z^tikz 6 - u 2 -- r;p- 1 H-^>x-r $ w- 
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4- (2-^f^-2H-fh7 , /-JH5-'f;W 7x/->^£J8V>T> 
^MI16 2 (XS2) ~ (IS7) £P$fc:£&T#e>nfc5- (4- (2 
-^f;V-2H-fb5 , /-;i/-5- 7x^-» -2-bfU^>-2 
• ->f;i,-6-tfPU> ? >-2— TJV-lH-^>X-f S^/-;V5 9. Omg 
5 m»7A (CHIRALPAK AD 2 c m<f> X 2 5 c mL ( 

?<iWtt&xfi&M) , &®m : x^y-^/2-7 p o/v-;v/^x^ 

75 > 25/75/0. l, *3i : 1 2~1 8ml/mi n) KT3fc##« 

(fiW^W : It>W-A 13. 5m in, x^/^^-B 30. 
10 8min, CHIRALPAK AD 4. 6 mm* X 2 5 0 mmL (^"k 

;Wb¥i8Ht») , : x*/-^/2-7o/v-;i//-7x3^75> 

2 5/7 5/0. Is SSE5i: lml /mi n) 
H«J 5 4 3 

15 6- (l-7-tr^;i/tfaU-7>-2—f;i-) -5- (4- (2-^;P-2H 
^»J5 4 2"e#e.nfc5- (4- (2-^^-2H-fh7 v /-iV-5 

— i)V) 7x;^» -2-t?u> ? >-2— f;w-6-tfn»j5?>-2— r;i/ 

20 - 1H-^>X<5^/-^ X^>5^^^— A 2 4. 7mgO^DD^VA 
1 m 1 0 . 0 0 6ml Sip*, £jM£gi&T- 1 0 &|IQtt$ 

bfeo E**l**«ffi**U #6nfc«fiS^®ffl*Ji^P^h^77>f- 
(KieselgelTM60F2 54, Art5744 (^Ul/^'ftiSD ^ £ 
an*jl/A/^^/-;V=l 0/1) fcTM«U 3fflMt;^«j©^r7;i^©l 

25 o£6£@#£LT#fc. 

J HNMR (CD 3 OD) 5:1. 90-2. 20 (6H, m) , 2. 24-2. 
49 (1H, m) , 3. 66-4. 00 (2H,m), 5. 37-5. 46 ( 
1H, m) , 7. 12-7. 60 (5H, m) , 7. 94-8. 04 (1H, 
m) , 8. 04-8. 2 0 (2H, m) , 8. 29 (1H, t, J=8. 2H 
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z) , 8. 6 8-8. 7 8 (1H, m) 
ESI -MS (m/e) :48 1 [M+H] 

' ^MM 5 4 4 

5 6- i)V) -5 - (4- (2-*3 L )\>- 2H 

-T-h?l/-;W-5— 7x7^) -2-bTUi?>-2— Q1/-1H- 

4 2Tf#£ftfc5- (4- (2-^^-2H-fh7 , /-;i'-5 

— ov) 7i;^» -2-t!u^>-2—r;i/-6-t!DU> ? >-2— r;i/ 

1 m 1 ttTKim 0 . 0 0 7ml £fln*.fc^ S^^^MT 1 0 #H 

4— (KieselgelTM60F254> A.r t 5 7 4 4 {*)V>7%M) . 

ESI -MS (m/e) : 481 [M+H] 
HiS^I 5 4 5 

5- (i-Tir^;i/-5-^^;wtrau> ? >-2--r;i/) -6- (4- 
20 >xj^-jv) 7x; *~»- 2 - tf y v>- 2 --nu- 1 h-^>x^ 

-J|/ x^->^T-A> B, CR#D 

5 -*7-)Vz?\i HD77>- 2 (3H) -pT>£fflV>T, 4 8 5 £ H 

^^b^CD4^ig^^#7t. #$ftfc4/&#*g£tll 5mg£ft##fJ 
25 ffi^7A (CHIRAL-CEL OD-H 2cm^)X25cmL 

;Mb^xftttSi) » : ^**>/x*y-;i//^x^;i/75>=8 0/ 

2 0/0. 1) £-Ofc##§iJU X+>^*T-A (&&BfP B 1 : 1 3. 67m 
.in), X^^tfV-B 15. 2 4m in) , X+>^7- 

C (^B^l : 1 8. 96min) , Wx^->^T-D (^j$B#F^ : 22. 
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9 0m i n) $^nM6i#ttt#fc« 

iHNMR (CDC 1 3 ) 5:1. 2 3- 1. 3 8 (3H, m) , 1,50-2. 
" 57 (7H, m) , 3. 04 and 3. 08 (3H, s) , 4. 24-4. 
5 6 0 UH. m) . 5. 18-5. 43 <1H. m) . 6. 92-7. 83 
(5H, m) , 7. 8 3 -7. 9 8 (3H, m) , 8. 3 4-8. 4 3 (1H, 

m) , 8 . 6 .0 - 8 . 6 7 ( 1 H, m) . 1 0. 8 4- 1 1. 3 3 ( 1 H, 

m) 

ESI -MS (m/e) :49 1 [M+H] 

1 HNMR (CDC 1 ,) 5:1. 22-2. 20 (9H, m) , 2. 23-2. 
45 (1H, m) , 3. 04 and 3. 08 (3H, s) , 4. 10-4. 
22 (1H, m) , 5. 0 9 - 5. 2 3 (1H, m) , 7. 04-7. 70 
(5H, m) , 7. 8 3 - 7. 9 7 (3H, m) , 8. 3 4-8. 4 8 (1H, 
15 m) , 8. 6 1-8. 6 9 (1H, m) , 10. 7 3-11. 16 (1H, 
m) 

ESI -MS (m/e) :49 1 [M + H] 

ESI -MS (m/e) : 49 1 [M+H]- 
20 X+^^-D 

ESI -MS (m/e) :49 1 [M+H] 

6- (l-7-b^;l/bra'J^>-2— jM -5- ( (fi- (2-*7)V-2 

- 2 — Olz-lH-'WfrfS 

6- (2-^+Ji/-2H-fh7^-Jl/-5-<JV) h°Uv>-3-^-;V 

d t tc ct d , $mtt&® ft a &m & t uT#fc. 
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X HNMR (CD3OD) 6 : 1. 8 8-2. 2 0 (6H, m) , 2. 21-2.. 
31 (1H, m) , 3. 61-4. 00 (2H, m), 4. 46and4. 4 
7 ( t o t a 1 3 H, eachs), 5. 34-5.44 (1H, m) , 7 . 
22-7. 71 (3H, m) , 8. 18-8. 25 (1H, m), 8. 5 0- 
5 8. 6 0 (1H, m), 8. 65-8. 70 (1H, m) , 8. 72-8. 8 
0 (1H, m) , 9. 4 4-9. 4 7 (1H, m) 
ESI -MS (m/e) :48 3 [M+H] 

. HWJ5 4 7 

10 6- (l-7tf;VHa'J^>-2- fjk) - 5- (4- (2- (*h3r^* 
-2H-fh7y-JV-5-^JV) 7x7^» -2-bfU> ? >-2- 

4- (2- Ub^pWW -2H-fb7y-^-5-<;0 7x7- 
;i/£fflV>T> HWJ3 3 8 (XS5) £H«©2fi£» IinklJpUfc^XttC 

X HNMR (CD3OD) 6 : 1. 9 0-2. 2 0 (6H, m) , 2. 22-2. 
7 1 (1H, m) , 3. 5 3 (3H, s) , 5. 3 8-5. 4 6 (1H, m) , 
5. 9 6 and 5. 97 (total 3H. eachs), 7. 20-7. 5 
6 ( 5 H, m) , 7 . 9 5 - 8. 0 3 ( 1 H, m) , 8 . 17-8. 22(2 
20 H, m), 8. 29 (1H, t, J = 8. 0Hz) , 8. 73-8. 79 (1 
H, m) 

ES I -MS (m/e) : 5 1 1 [M + H] 

mmm 548 

25 6 - (l-T-fe^HaU^>-2--f;i/) -5 - ( (6- h*zs*?- 
)V) bf U $^>— 3—f;W) a^vO -2-t? l)S?>-2— <;I/-1H-^>X 

6- (^h^y^^)V) &)*?>-3-*—)V&mKTs *»J4 8 3t|^ 
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iHNMR (CDC 1 3 ) 6:1. 6 0 -2. 4 3 (7H, m) , 3. 3 4-3- 
91 (5H, m) , 4. 45-4. 59 (2H, m) , 5. 20-5. 52 
(1H, m) , 6. 8 6-7. 6 7 (5H, m) , 7. 8 0- 7. 9 0 (1H, 
5 m), 8. 29-8. 48 (2H, m), 8. 55-8. 67 (1H, m) , 
10. 87-11. 27 (1H, m) 
ESI -MS (m/e) :44 4 [M+H] 

H»J5 4 9 

10 2 - (2- (5- (4- (2-*^-2H-^K^/~JV-5-^) 7x 
4- (2-^-2H-fh7y-JV-5H;V) 7x/-^*JBWT, lH 

»ji 6 2 (X82> ~ um) tm®.tzij&r®e>wt5- u- (2- 

15 ^-2H-fh7«-5-^Jl/) -2-l£U$»-2- 

iHNMR (CD3OD) 6:1. 94-2. 16 (3H,m), 2. 23-2. 
20 4 8 (1H, m) , 3. 5 7 -4. 3 4 (4H, m) , 4. 43and4. 4 

4 (tot 'a 13 H, eachs), 5. 27-5. 52 (1H, m), 7. 

17-7. 57 (5H, m) , 7. 94-8. 0 4 (1H, m) , 8. 09- 

8. 20 (2H, m) , 8. 2 4-8. 3 2 ( 1 H, m) , 8. 69-8. 8 

1 (1H, m) 
25 ESI -MS (m/e) :4 9 7 [M+H] 

^»J5 5 0 

6- (i-7-b^;i/-3-^Ji-^p^aU> ? >-2--f;i/ ) -5-( (6- 
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Z-4)V)tt*s)-2-\ZVz?>-2-'()V-l P -^>XV$^/-> 

H»J4 9 3T#^tlfcN- (4- {l-7±9-)V-3-7)V*U\ZWJ5? 
y - 2 -< )V) - 5- 7MU- □ 7x-;V)tTU 5?>- 2 -%)Vtf* 
' ->7^F i^TXf^-B, Rtf6- (5-*?)\>- [1. 2, 4] 
5 ^^77-jV-3-<JW fc!U5?>-3-:fr— ;i>£JflV*T, 3 3 8 

(IS 5) fcW*©m cnfcJpCfc*ttXtttn6i:*ttfc*li**to* 

iHNMR (CDC 1 3 ) 6 : 1. 8 2-2. 4 3 (5H, m) , 2. 68 a 
nd 2. 70 (3H, s) , 3. 6 4-4. 4 0 (2H, m) , 5. 19- 
10 5. 4 0 (1H, m) , 5. 4 2-5. 6 4 (1H, m) , 7. 02-7. 7 
9 (4H, m) , 7. 8 0- 7. 9 2 (1H, m) , 8. 00-8. 12 (1 
H, m) , 8. 3 5-8. 4 2 (1H, m) , 8. 6 0 - 8. 7 5 (2H, 
m), 10. 50-10. 68 ( 1 H, m) 
ES I -MS (m/e) : 5 0 0 [M+H] 

15 

nnw 551 

6- g-T-fc:5r;nfn'J^>-2— lik) -5- (4 - (2-X^;P-2H 
_^ K ^/_ JV _ 5-^) 7i;^» -2-b?'J^>-2— Ok= 1H- 

20 4- (2-XfJl/-2H-Tb7V-;V- 5 ~i M 7 x7 -;HfeJflV>T, 
H»J3 3 8 (185) iWJlcm Enfc^&fc^ftXttift&fcfcfc* 

iHNMR (CD3OD) 5:1. 6 8 (3H, t, J = 7. 2Hz") , 1. 9 
0and2. 13 (t o t a 1 3H, eachs), 1. 97-2. 20 (3 
25 H, m) , 2. 2 9-2. 5 3 ( 1 H, m) , 3. 6 2-4. 0 0 (2H, m 

) , 4. 73-7. 79 (2H, m), 5. 37-5. 47 (1H, m) , 7. 
19-7. 60 (5H,m), 7. 93-8. 03 ( 1 H, m) , 8. 10- 
8. 20 (2H, m) , 8. 23-8. 33 ( 1 H, m) , 8. 74 (1H, 
b r s) 
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ESI -MS (m/e) : 4 9 5 [M + H] 

• 2 - (5- (4- (2-^f^-2H-fh77-^-5- ( )V) 7x/^'> 
5 ) -2-hfUS?>-2-^;l/-lH-^>XW$^V~^-6--<;V) HPU 

4- (2 - ^fJV- 2H-rh7^- 5 --f 7x/-;l/£fflV}T, 

n«ji6 2 (ig2) ~ erg 7) tm&ttmmzntts- u- (2 
2H-fh7«- 5 --r;i/) 7i;^» -2-tfU^>-2 

l HNMR (CD3OD) 6:1. 97-2. 10 (3H, m) , 2. 28-2. 
41 (1H, m) , 3. 52-3. 63 (1H, m), 3. 74-3. 62 ( 
15 1H, m) , 5. 26-5. 41 (1H, m) , 7. 10-7. 33 (1H, 
m) , 7. 23 (2H, d, J = 8. 8Hz) , 7. 44-7. 61 (2H, 
m) , 7. 9 5-7. 9 9 (1H, m) , 8. 12 (2H, d, J=8. 8H 
z) , 8. 27 (1H, d, J = 8. 2Hz), 8. 72-8. 73 (1H, 
m) . 

20 ESI -MS (m/e) : 48 2 [M + H] 
Uli&fll 5 5 3 

6- (l-7iz^Jl/-3-7JWfrPtfP | J^>-2-^;iO -5- (4- (2 
->lfJl/-2H-Th7'/-^-5-^JV) 7x/^» -2-bfU> ? >-2 

25 — r - 1 h - ^ >x-r a gy=jk 

$j&$i5 5 o tmmM&, zn\mvtt&x\tznzt%mt*mfr&t> 

iHNMR (CD 3 OD) 6:1. 83-2. 17 (total 3H, each 
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s), 2. 10-2. 40 (2H, m), 3. 62-4. 21 (2H, m) , 
4. 41and4. 42 (total 3H, e achs) , 5. 23-5. 4 
3 (1H, m), 5. 46-5. 73 ( 1 H, m) , 7. 10-7. 65 (5 
H, m), 7. 94-8. 02 (1H, m), 8. 03-8. 17 (2H, m 
) , 8. 27 (1H, t, J = 8. 8Hz) , 8. 72 (1H, brs) 
ESI -MS (m/e) :49 9 [M+H] 

mmm 554 

5 ' - ( (2-tf U^>-2-^JV-6-HaU^>-2— fJV-lH-^> 
^S*V~jl/-5--<Jl/) £*z4 -2H-1 . 2 ' -lfb!U^>-2-^- 

y x:h>^r?-ARr*x^>^r?--B 

5 • -kHD^>-2H-l, 2 ' -tftfU^>-2-^>SfflViT, £US 
#11 6 2 (X@2) ~ (X@7) t^m^ffiT#e,tlfc5 ' - ( (2-tf>J 
2 — f ;V— 6-t!n>J 5»- 2 — f 1 H-'OX-f S.#"/-)V- 5 
—f;W -2H-1, 2 ' -tftfUi»-2-*>l 5. OragB 

(CHIRALPAK AD 2cm*X2 5cmL 
jHb^XUtt^) ^ : :10ml /m i n) Id 

Tft^##JU X±>^^-A (&JfP#i^: 2 3. 6min), X^>^ 
5 0. 7m in) £^n^n^£@&£bT#fco 

il»J5 5 5 

5 ' - ( (6- (l-7ir^;UtfP'J> ? >-2--r^) -2-tfU^>~2- 

-fji/-iH-^>^ $^/-ji/-5— r;v) £*±) -2 H-1", 2 '-if 

mMM554^zntc5 * - ( (2-tfu> ? >-2— r;v-6-ep'j>> 
>— 2 — r ^— ih-^>x-t 5^/-;w-5— r;w -2H-1, 

2 ' _tf h°U> ? >- 2 -^"> It>ft"7-A6. 5mgO^DD*Jl/Al 
m 1 Mt. M7kWB: 0 . 0 0 3ml £in*-fc^ J£J«£^T 3 0 $>|HHt 
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- (Kiese lge 1TM60F2 54, Art5744 (*)V9#M) , 

X HNMR (CD 3 OD) (5:1.91 and 2. 16 (total 3H, 
5 each s ) , 1 . 94-2. 20 (3 H, m), 2 . 32-2. 52 (1 

H, m) , 3. 63-3. 98 (2H, m) , 5. 3 8-5. 44 (lH, m 

), 6. 49-6. 5 4 (1H, m), 6. 63-6. 6 8 (1H, m), 7. 

23-7. 58 (3H.ni), 7. 60-7. 67 (2H, m), 7. 77 ( 

1H, dd, J = 8. 8, 15. 8Hz) , 7. 8 7-7. 9 3 ( 1 H, m) , 
10 7. 95-8. 01 (1H, m), 8. 27-8. 31 ( 1 H, m) . 8. 4 

1 (1H, d, 3 = 2. 9Hz) , 8. 73 (1H, t, J=4. 7Hz) 

ESI -MS (m/e) : 49 3 [M+H] 

15 5 ; - ( (6- Cl-r±^J^W)-J>-2—()V) -2-tfUv>-2- 
■^JI/-lH-^>X-f SW-^-5-^Jl/) $±±4 -2H-1, 2' -If 

mmms 5 4T*#e>nfc5 ' - ( (2-tru^>-2— <;p-6-tfnu^ 
>_2— r^-iH-^>x-f 5^/-;w-5— r;w **>-) -2H-1, 

20 2 ' - tftf Uy>- 2 X+>^^-7— B.5. 8mgO^UU*JVAl 
m 1 mmz, M7kmfc 0 . 0 0 3 m 1 £ig*.fcft* JRJfcttfc&SiT 3 0 5MHHt 

- (Kieselge 1TM60F2 5 4, Art5744 (*)V2%M) , 

25 l:3£efiH#£bT»fc. 

ESI -MS (m/e) :4 9 3 [M+H] 

. H»J5 5 7 

6- {z/7s-l-7^)V-A-yMU\i\2\)^>-2-^)V) -5- (4 
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HJfc0!3 2 5 (XS5) T?#6nfc5/X-l-7-fef^-2- 
1 -2-7JV^O-4- ( (tfU V>~ 2-*;i/^-Jl/) -757) -7x~;U 
5 ) -4-7-fef^^>-k!DU> ? >, 4- (2-^5 1 Jl'-2H-fb7y-JV- 

tip c fc^&xra £ n s t # ft £ & -fr s £ £ 0 » *flft:$4fci & e 

X HNMR (CD 3 OD) 6 : 1. 8 0-2. 8 4 (2H, m) , 1. 94 a 
10 nd 2. 25 (total3H, each s), 3. 90-4. 30 (2 

H, m) , 4. 43 (3H, s) , 5. 2 8- 5. 5 0 (lH,m) , 5. 5 

1-5. 59 (1H, m) , 7. 18-7. 64 (5H, m) , 7. 94-8. 

01 (1H, m) , 8. 12-8. 18 (2H, m) , 8. 2 5-8. 2 9 ( 
1 H, m) , 8 . 7 0 - 8 . 7 7 ( 1 H, m) 
15 ESI -MS (m/e) : 4 9 9 [M + H] 

MUM 5 5 8 

3_ (4- ( (6- (l-7-fe3MHfPU^>-2 -2-tfU> ? >- 

20 3-W/'J^-2-t> 

3 _ ( 4 -kFo^>7x^) -1, 3-**Mr*/VV>-2-*>*m 

^t> njg^4 8 3tTO©^ cinfcjp.i;fc^xtt^n&t«fet*ia 

iHNMR (CDC 1 3 ) 6 : 1. 2 0 - 2. 5 0 (7H, m) , 3. 50-4. 
25 0 0 (2H, m) , 3. 9 0-4. 2 5 (2H, m) , 4. 40-4. 60 

(2H, m), 5. 20-5. 60 (1H, m) . 6. 80-7. 70 (7H, 
m), 7. 80-8. 00 (1H, m) , 8. 25-8. 50 ( 1 H, m) , 
8. 50-8. 80 ( 1 H, m) , 10. 50-10. 80 ( 1 H, m) 
ESI -MS (m/e) :48 4 [M+H] 
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mmm 559 

6- ±M -5- ( (6-*^JHf US?>- 

iHNMR (CDC 1 3 ) 6 : 1. 72-2. 59 (1 0 H, m) , 3. 53- 
3. 90 (2H, m) , 5. 20-5. 55 (1H, m) , 6. 81-7. 6 
10 6 (5H, m) , 7. 7 8- 7. 9 2 (1H, m) , 8. 2 8-8. 4 3 (2 
H,m), 8. 55-8. 66 ( 1 H, m) , 1 1. 07-11. 55 (1H, 
m) 

ESI -MS <m/e) :414 [M + H] 

15 mmm 5 6 0 

6- (1 -y^)v\Lu^vy-2— [M -5- ( (6 -tf ^^>- 2 — r 
;nfU>>>-3— lik) £*>0 -2-tfU> ? >-2-^;i/- iH-^>X-r 

6-bf^^>-2— f;l/tf'J> ? >- 3 -^--Jl/^fflV^T, HSS0J4 8 3£|w] 

iHNMR (CD C 1 3 ) 6:0. 80-2. 40 (7H, m), 3. 60-3. 
90 (2H, m) , 5. 2 0-5. 6 0 (1H, m) , 7. 00-7. 80 
(4H, m), 7. 80-8. 00 (1H, m), 8. 30-8. 50 (2H, 
25 m) , 8. 5 0-8. 8 0 (4H, m) , 9. 5 0-9. 7 0 (1H, m) , 
10. 40-10. 80 (1H, m) 
ESI -MS (m/e) :4 7 8 [M + H] 



mmm 5 6 1 
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6- l-7-tr5 1 ;W-4-7;V^PtfPUv ? >-2— t)V) -5- 
( (2 '-7MDlf7x^-4-fJl/) -2-bf'J^>-2— f 

£MM3 2 5 (18 5) T#S>nfc~>7>- l-7^;i/-2- (5-~hP 
5 -2-7^D-4- ( (tfU V>- 2 -tDV^-M -75./) -7i^ 
) -4-7th^>-t!nUi?X Rtf2 ' -7JVtaf7i^H4-^- 

;w^viT, n«j3 2 5 erg 6) tmm<D^m. z.n\zmvttmx\tz. 

10 ^NMR (CDC 1 3 ) 6:0. 80-2. 80 (6H. m) , 3. 80-4. 
40 (2H, m) , 5. 0 5-5. 5 0 ( 1 H, m) , 7. 00-7. 70 
(llH.ni), 7. 7 5- 7. 9 5 (1H, m) , 8. 3 0-8. 5 0 (1 
H, m) , 8. 50-8. 75 (1H, m) , 10. 60-10. 80 (1H, 
m) 

15 ES I -MS (m/e) : 5 1 1 [M + H] 
M5 6 2 

6- (i/7 k -l-7tt)V-4-7)V*n\ZaVz?>-2-' -5- 

20 >X15jgV=2k 

mmmz25 (igs) m^ntc^7s-i-7±^)v-2- (5-^hp 

-2-y;^P-4- ( (t!iJy>-2-^M^JW -757) -7i^ 
) -4-7-t h^-^-tfPU^X Rtf4-lf55»-2-' fJl/7x;-JV§ 

ffiV^T, HM0J3 2 5 (186) cnfc»Dfc#*x«Ett& 

! HNMR (CDC 1 3 ) 6 : 1. 2 0- 2. 8 0 (6H, m) , 3. 80-4. 
40 (2H, m) , 5. 2 0- 5. 5 0 (1H, m) , 7. 00-7. 70 
(5H, m) , 7. 80-7. 95 (1H, m) , 7. 95-8. 20 (2H, 
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m) , 8. 3 0-8. 5 0 ( 2 H, m) , 8 . 5 0-8. 8 0 ( 2 H, m) , 
8 . 9 5-9. 2 0 ( 1 H, m) , 1 0. 6 0-1 0, 8 0 ( 1 H, m) 
ESI -MS (m/e) :4 9 5 [M+H] 

$m&\ 5 6 3 

N- ( (5- ( (6- (l-7tfMP'J^>-2- OV) - 2-tf'J^ 

2— Ok) 2^2k> ]f 
N- ( (5-tHD^'>eU^>-2— OW pWW 7WSFftfl!^T, 

iHNMR (CDC 1 3 ) 6 : 1. 8 3-2. 4 7 (1 0H, m) , 3. 54- 
3. 90 (2H, m), 4. 48-4. 59 (2H, m) , 5. 21-5. 5 
0 (1H, m) , 6. 6 6-7. 6 9 (6H, m) , 7. 79-7. 91 (1 
H, m) , 8. 30-8. 4 4 (2H, m) , 8. 54-8. 69 (1H, 
m) , 1 0 . 9 6 - 1 1 - 2 9 ( 1 H, m) 
ESI -MS (m/e) :47 1 [M + H] 

^»J5 6 4 

e- a-7 j t=F)v\f.w)^y-2-^)V) -5 - ( (t-pvtuwyv 

y-Z-^M -2-tfU^>-2-^^-lH-^ >X-f 5£2/= 

2k 

6-y)l>#u\ZVi?>-3-*-)\'*%^T. H»J3 3 8 (IS 5) tm 

1 HNMR (CDC 1 3 ) 6 4 0-2. 5 0 (7H, m) , 3. 50-4. 

00 (2H, m) , 5. 00-5. 60 (1H, m), 6. 80-7. 70 
(5H.ni), 7. 80-7. 95 ( 1 H. m) , 8. 00-8. 15 (1H, 
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m) , 8 . 2 5-8. 5 0 ( 1 H, m) , 8 . 5 0-8. 7 0 ( 1 H, m) , 
10. 60-10. 80 (1 H, m) 
ESI -MS (m/e) :418 [M+H] 

mmmse 5 

-2-tfu> ? >-2— r;p-3H-^>x-r$^v-^-5-^;i/) - 

, >7> _!_ (4-7)V*U-2- (6- (6-5/Ty-KU^>-3— Hk* 

-2 -if u^>-2— r;i/-3H-^>x-r^^V"^-5— <;io - 

hfD«Jy>-l-fjW -X* 

HJS#I3 2 5 (Xg 5) T*#6nfc>'X-l-T-fe^l'-2- (5-Xh 
U-2-7MU-4- ( (If'Jy>-2-M») -7^/) -7i- 

;W _ 4 -7^h^^-tfDU^x 06-e/7;-^'J^-3-tHi/ 
sawc, «^i3 2 5 crs 6) tH«©m cnmctt&xuzn 

(M2) 

i/X-1- U-7)V0rU-2- (6- (6— >7y-t!U5?>-3— OV-* 
-2-t!Ui?>-2-'f;i/-3H-^>X<S^/-;i/-5-'f;W - 

(Ml) T#e»tlfc^t:a#:©'>7;-1- U-7)V*U-2- (6- 
(6-->7/-fcJyS?>-3-<*;U**-» -2-tfU^>-2-<;l/-3 
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1 HNMR (CD 3 OD) 6:1. 91 (3Hx 1/2, s), 2. 22 (3H 
xl/2, s) , 2. 3 2-2. 6 7 (2H, m) ,.3. 9 5-4. 3 0 (2 
H, m) , 5. 2 7-5. 4 7 (2H, in) , 7. 3 5-7. 64 (3H, 
' m), 7. 85-7. 92 ( 1 H, m) , 7. 97-7. 99 ( 1 H, m) , 
5 8. 2 9 (1H, t, 3 = 7. 6Hz) , 8. 60 (1H, d, J = 3. 1H 
z) , 8. 7 4 (1H, s) . 
ESI -MS (m/e) :44 3 [M+H] 

ESI -MS (m/e) :44 3 [M+H] 

10 

H»J5 6 6 

' 6- (1-T-fe^JV- 3-7;i/:frPfcfPUv ? >-2--1 , Jl') -5- ( (2 
15 (Xgl) 

n- (4- (i-T-fe^-3->';i/^PifaU> 5 >-2-'f;i') -5-7 
;U^-d- 2 -x bD7xn;i/)bf U5»- 2-*MW5 H x:J->^ 

#i»J4 9 3T#e>nfcN- (4- ( 1 3 -yMUKU U v 

20 >_2— i)V) - 5 - 7MD - 2 - - h D 7xr;Wlf >J v?>- 2 - 

1*75 F 5?7XfWt^-B 3 0 0mgS^SIffl*7A (CHIRAL 
CEL OD 2cm<f>X2 5cmL (^tmi«tt«) » : ^ 

^1f>/X37y-;i'/^X5 1 ;i/75>=5 0/5 0/0. 1, %£: 10ml 
/mi n)fcT^#SdU x^->^T-A, Rtfx^^rtT-S-en^n 
25 H60#£bTft£. 
(XS2) 

6- ( 1 - T-fe^Jl/- 3 - 7^*P to 'J y>- 2 -'f )V) -5- ( (2 
'-7Mnt'7x^-4-^fJW ^v)-2-HUv>-2— 1 
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N- (4- (l-7-fe^;V-3-7;j/^Ob°n'J> ? >-2— 1)1) -5-7 
j^n-2-^hP7i -)V) M U 5^ > - 2 - * ;i/#*UT ^ H it >5f :* 

(is 5). tra*o*tt, zn\zmvrzjjmx&zniot%mt*®.fr&t>i£ 

iHNMR (CDC 1 3 ) 6 : 1. 82-2. 43 (5H, m) , 3. 63-4. 
36 (2H, m) , 5. 25-5. 70 (2H, m) . 7. 07-7. 58 
(11 H, m), 7. 74-7. 90 (1H, m), 8. 35-8. 43 (1 
H, m) , 8. 5 8-8. 6 8 (1H, m) , 1 0. 3 7-1 0. 6 0 (1H, 
10 m) 

ESI -MS (m/e) : 5 1 1 [M+H] 



6 - (l-7-fet;l/-3-7;^abfDU^>-2— 1)1) -5- ( (2* - 
15 7J^Plf7xr:Jl/-4->f;W) **3/)-2-gU S;>-2--OP-l h-^ 

*»J5 6 6 (Igl) T#£ftfcN- (4- (l-7t^V-3-7M 
PfcfDl) 2 — -5 -7)V*U- 2-^lhD7x-;0tfU v>- 

2-^*'>75H It>ft^-BSffl^T, HJ60!I5 6 6(Ig2)iEI 

ESI -MS (m/e) :511 [M+H] 

mmm 5 6 8 

25 ~>7-l- (4-7J^D-2- (6- (4-I^>W ^-7x/^ 
vQ - 2-tf U> ? >-2— Okz 3H-^>X-T5^/-^- 5— Qk) ~^ 

du v>- 1 — oi) -x.*>jy 
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• 4-x*>;ui/#~JV-7x/-ji'£fflvvr, ^mmses (igi) tm 

iHNMR (CD3OD) 6:1. 90 (3HxO. 5, s) , 2. 22 (3H 
5 xO. 5, s) , 2. 2 5-2. 7 5 (2H, m) , 3. 8 8-4. 3 9 (2 
H, m) , 5. 2 4-5. 48 (2H, m) , 7. 2 3-7. 7 5 (5H, 
m) , 7. 9 0-8. 0 2 (3H, m) , 8. 2 7-8. 3 0 (1H, m) , 
8. 73-8. 75(1 H, m). 
ESI -MS (m/e) : 5 0 9 [M + H] 

10 

nus^i 5 6 9 

3- (4- ( (6- (l-7-fe5P;i/fcfaUv>-2— OU) - 2-bf-7V>- 

p.-^ju-iH-^>x-rsw-^-5— r;w) ££ vQ 7x-jv) -1, 

15 (X@l) 

t-^;p 2- (2-7;i^n-4- ( 2 -^UVtlM-fr 

$%^3 3 8 (IS 2) T#6nfc2- (4-75/-2-7MD-7I 
20 Oml«, tf7^>-2-A^>»l. 5g, 1- (3-^W5 

y 7a tf;i/) - 3 -x^SH'fc-MW s H • -^m^3 . 1 g &0&in*.* R 

(XS2) 

N _ (3-7MO-4-lfD'Jy>-2-^ J )l/7i^W tf^^>-2- 



WO 2005/063738 PCT/JP2004/019843 

497 

t 2- (2-7^^n-4- ( 2 -OVKfrlfr- 

7-JV5 0mlifl:, 4iMi-^f>W5 0ml^ BtfoM 

5 tzo 

(I@3) 

N- (4- (l-7^)VMU^-jy-2-^)V) - 3 -7;V^P7xZi 

N _ ( 3 _7;v^-p-4-lfPU> ? >-2--1';i/7x^) fcf^^>-2- 
10 ^;i/^^SF-^m4. 3 g©tf U-7>5 OmmiL &7Ki^l. 5 

N _ (4 _ (i-7-fe^;i't!DU> J >- 2— OV) -5-7J^n-2--h 

N- (4- (1 -7-fe^;WtTDU> ? >- 2 -- OW -3-7Mn7x- 
20 ;W lf5i?>-2-*;W#*1f5.H3. 9 g\Z, *#T> %MmM4: OmltlD 
A, R«^^M^T2B#f B m^bfe. S«&^7KT^blS?PSW7KT^ 

25 i) cx^it, mmit^m^nm^mntvxmco 

(X@5) 

N- (4- (1 -7-fe5 L ;Wh°oU> ? >-2— OP) - 5 -7;W*Pr- 2 
h07x-;V) ^7^>-2-W+D-5H it>m-A»ltet> i 
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N- (4- (l-7-fe^Jl't!nU> J >-2— -S-7)V*a-2-~ 
hD7x^;i/) \Z7z?>- 2 F 5 O Omg^^fJffl^^A 

(CHIRALPAK OD-H 2cm<f>X2 5cmL (^^Wt^Xit 
lk$£) > : ss*r*)r>/2-7uny-)V 1/1, iffiii : 15ml /mi 

n) KTft^ftfU X^-^^-A (#^P#f^: 18m in) , X^~>^ 
(^J#^ : 2 5m i n) £^n^n«&««£ bT#fco 

COS 6) 

3- (4- ( (6- (l-7-fe^t!DU^>-2-'1 > ;W -2-lf7^>- 
2— f;v-iH-^>X-f5^/-;i/-5— 7xx;i/) -1, 
3 _^-^yijc;>-2-^-> x^^fx'-AOSlii 

3- (4-tFP^>7i^W -1, 3-t^/'J^>-2-t>^ 
N _ (4 _ (i-y-fe^;nfnU> ? >-2— -OW -5-7^a-2-^h 
tf^^>-2-*;^^it5 h* X^->^^-A&fflViT, #1 
»J3 3 8 (XS5) ^PI^cDTm ^n^Cfc^X^^n^iSfet^ 

] HNMR (CDC1 3 ) (5:1. 00-2. 40 (7H, m) , 3. 50-3. 
9 0 (2H, m) , 3. 9 0-4. 2 0 (2H, m) , 4. 4 0-4. 6 0 
(2H. m) , 5. 2 0- 5. 6 0 ( 1 H, m) , 6. 8 0-7. 7 0 (6H, 
m) , 8. 5 0-8. 7 5 (2H, m) , 9. 5 0-9. 7 0 (1H, m) , 
10. 30-10. 60 (1H, m) 
ESI —MS (m/e) : 48 5 [M+H] 

mmm 570 

3- (4- ( (6 - (1 -7^Jl/fcTPU> ? >-2— jjk) - 2 -\> 

2 - ^ji/-iH-^>x-f5W-jv-5— nv) z^xjk) -1. 

3- ^-=jr-»yrtje?>-2-^-> x±>g^XnB 

3- (4-kFU^>7x-JW -1, 3-W/ , J^>-2-t>Rt) ! 
H«J5 6 9 (IS 5) T-nZHtcN- (4- (1-7^WD'J^>- 
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2— f;v) -5-7MD-2--h07x-JW tf^^>-2-*;P^1t 
5H x+->^:tT-B£fflV>T> 3U6093 3 8 (X@5) t^O^ft, £ 

5 ESI -MS (m/e) :48 5 [M+H] 
5 7 1 

6- (l-y^;PeoUi?>-2— fjk) -5- (4- (i/#u7u\*)VZ 

jkjwjk) 7i;^» -2-hu^>-2— i > ;1/-ih-^>X^ > $^/- 
10 2k 

X HNMR (CDC 1 3 ) 6 : 0. 9 0- 1. 2 0 (2H, m) , 1. 2 0-1. 
15 40 (3H, m) , 1. 6 0-2. 6 0 (7H, m) , 3. 50-4. 00 

(2H, m) , 5. 0 5- 5. 5 0 (1H, m) , 7. 0 0-8. 2 0 (8H, 
m), 8. 30-8. 5 0 (1H, m) , 8. 55-8. 8 0 (1H, m) , 
10. 70-11. 20(1 H, m) 
ES I -MS (m/e) : 5 0 3 [M + H] 

20 

HWI5 7 2 

6- (l-7-fe^;HfPl)>*>-2-^JI/) -5- (4- (Xff>7JWfrX 
' )l) 7i/^» -2-fcfU^>-2— ()V-1¥L—^>X^^V-)V 

'HNMR (CDC 1 8 ) 5:1. 20-1. 40 (3H, m), 1. 60-2. 
50 (7H, m) , 3. 0 0- 3. 2 0 (2H, m) , 3. 50-4. 00 
( 2 H, m) , 5. 10-5. 50 ( 1 H, m) , 6. 90-7. 80 ( 5 H, 
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m) , 7. 8 0-8. 0 0 (3H, m) , 8. 3 0-8. 5 0 (1H, m) , 
8. 50-8. 75 (1H, m) , 10. 60-11. 20 (1H, m) 
ESI-MS (m/e) : 4 9 1 [M+H] 

5 Hli&0iJ5 7 3 

^x-i - (4-7;M-p-2- (6- (6-X^>XJ^-;|/-tfU^>- 
3 -4 )l±*zs) - 2 - tf ') V y~ 2 — f )V- 3H-^>^ $ &V-)V- 

6-X^>7.;^^;U-t!U v>-3-^-;W^fflViT, ^W5 6 5 (X 
10 81) iH«om cnfc2pCfc^X»Jine»tS&i:S:m^fc>ii:§Il 

iHNMR (CD 3 OD) 6:1. 20-1. 40 (3H, m) , 1. 90-2. 
30 (3H, m) , 2. 0 0-2. 8 0 (2H, m) , 3. 20-3. 50 
(2H, m) , 3. 8 4-4. 2 5 (2H, m) , 5. 2 7-5. 4 5 (2H, 
15 m) , 7. 40-7. 8 0 (4H, m) , 8. 0 0-8. 2 0 (2H, m) , 
8. 24-8. 4 0 (1H, m) , 8. 66 (1H, s) , 8. 80 (1H, 
brs) 

ESI-MS (m/e) : 510 [M+H] 
20 a£»J5 7 4 

->X-1- (4--7;U^P-2- (6- (6- (5-*?)V - [1. 2, 
41 -**W7y-)],-Z—()V) b!'J^>-3-^; l/^'» -2-tfU 
S?> - 2 ->f Jl/- 3H-^>^ 5^/-JV- 5 -^f ^ -b!D 1- 

25 6 - [1, 2, 4] -**U-^T»/-^t3— f*> KU* 

y-3-#-)\,&mKT* ^$s^5 6 5 (xgi) tm&ojjfc zntzmc 

*HNMR (CD3OD) 6 : 1. 9 0-2. 3 0 (3H, m) , 2. 00-2. 
8 0 (2H, m) , 2. 7 5 (3H, s) , 3. 8 4-4. 4 0 (2H, m) , 
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5. 3 0-5. 4 5 (2H, m) , 7. 2 5-7. 8 0 (4H, m) , 7. 9 
0-8. 40 (3H, m) , 8. 5 5-8. 6 8 UH, m) , 8. 75 (1 
H, s) 

ESI —MS (m/e) : 5 0 0 [M+H] 

5 

^«J5 7 5 

5- ( (6- (l-7-b^-3-7;V^atfPU^>-2— Qk) ~2-\L 

>-2-^j;l/^-hUJl/ 
10 *Jfif!l5 6 6 (X61) T#&nfcN- (4- 

OtfPUv ? >-2--r;V) - 5 - 7Jl/tP-2-Zha7x^l/)lf'J^>- 

2-^;v^- h'j;V^fflV>T> HWJ3 3 8 COS5) tmU<D^^ Z-tUZ 

15 iftlTifc, 

>HNMR (CDC 1 8 ) <5:1. 54-2. 45 (5H, m) , 3. 61-4. 

34 (2H, m) , 5. 0 9 - 5. 5 4 (2H, m) , 7. 01-7. 95 
(6H, m) , 8, 34-8. 47 (1H, m) , 8. 54-8. 73 (2H, 

m) , 1 0. 6 6- 1 0. 7 9 (1H, m) 
20 ESI —MS (m/e) :443 [M + H] 

$mM 5 7 6 

6- (1 -7^)V~ 3-7MntfP'J^> - 2_z±M ~ 5 ~ ( (6 ~ 
(5-*7)V- CI, 2. 41 -**WT^/-)l- 3- ^)1) tfU3?>- 
25 3— fjk) -2-HU>?>-2— r;W-lH-^>X^5^/-^ 

6- (5-*9\fc- [1. 2, 4] -Wy7^-3-^ tfU^ 

iHNMR (CDC1 3 ) 5:1. 54-2. 45 (5H, m), 3. 61-4. 
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34 (2H, m) , 5. 09-5. 5 4 ( 2 H, m) , 7 . 0 1-7. 95 
(6H, m), 8. 34-8. 47 ( 1 H, m) , 8. 54-8. 73 (2H, 
m). 10. 66-10. 79 (1 H, m) 
ESI —MS (m/e) :443 [M+H] 

»J5 7 7 

6- (l-T-fe^;PtfaU> ? >-2— <)V) - 2 2 5- 
( (6-fcf7v>>-2— l > ;i/tf'J^>-3— -HP) -lH-^>X-f 

! HNMR (CDC 1 3 ) 6:1. 05-2. 50 (7H, m) , 3. 50-4. 
0 0 (2H, m) , 5. 2 0-5. 6 0 (1H, m) , 7. 00-7. 80 
(3H, m) , 8. 2 0-8. 4 5 (1H, m) , 8. 4 5-8. 8 0 (5H, 
m), 9. 50-9. 70 (2H, m) , 10. 40-11. 30 (1H, 
m) 

ESI -MS (m/e) :4 7 9 [M + H] 
«0J5 7 8 

6- (l-7-fr^-5-^;PHP'J^>-2-^) - 5 - ( (6-^^ 
;wtru>>>-3— iM £*±1 -2-bfU^>-2 — lH-^>X-f 

mmw s 4 5x*n zntc, n- (4- (i-7-fe?;i/-5-*^;i/tfDU^ 
> _ 2 -^)V) - 5 - - 2 -n h p 7x^;i/)t! U s?>- 2 

+T75F, Rt>*6 -/3\>HfD 3 -*-)V&m^T, ^#13 3 8 (X 

ms) tmrnomm, z\n\zwvtcjjmx\tz\n$t%mt*n&&t)i*:z>z 



WO 2005/063738 



503 



PCT/JP2004/019843 



i H NMR (CDC 1 8 ) 8:1. 20-2. 30 (7H, m) , 2. 30-2.. 

70 (6H, m) , 4. 0 5-4. 6 0 (1H, m) , 5. 20-5. 60 

(1H, m) , 6. 8 0-7. 5 0 (4H, m) , 7. 7 0-7. 9 0 (1H, 
• m) , 8. 1 5-8. 2 0 (1H. m) . 8. 2 5-8. 4 0 (2H, m) , 
5 8. 50-8. 80 (1 H, m) 

ESI -MS (m/e) :42 8 [M+H] 

mnm 579 

fi- (1 -T-i;^JV-5-^^^PU^>-2— i)V) -5- (( 6-jm 

6 - ^ D n k! U 3 - t-J^ffl'' 3 5 7 8 i £ 

15 X HNMR (CD C 1 3 ) 5 : 1. 2 0-2. 6 0 (1 OH, m) . 4. 05- 
4. 65 (lH. m) , 5. 10-5. 50 (1H, m) , 6. 80-7. 7 
0 (4H, m) , 7. 80-8. 10 (2H, m) , 8. 15-8. 50 (2 
H, m) , 8. 6 0-8. 8 0 (lH. m) . 1 0. 8 0- 1 1. 3 0 (1H, 

m) . 

20 ESI -MS (m/e) :44 8 [M+H] 
£»035 8 O 

9- (s- ( (6- (l-T^Jl/h°nU ^>-2— <)V) -2-t*US?>- 

*160S5O4T#&nfc6- (l-7-fe^tT0U5?>-2— f;w -5- 
( ( 6 -^DPt!U^>-3— r;w -2-fcf'J5»-2-' fJV-1 

H -^>X>f 5^/-;V2 0mg©N, N-^^?WA75 HlralHi 
2-^*^bX^;-;V2 0ing, ^WJ^l 0mg&«SM>n 



WO 2005/063738 PCT/JP2004/019843 

504 

• s e 1 ge 1™60F 254 , Ar t 5 7 44 OUl^ltSD * i7UUib)Vk/* 

5 ^/-;i/=io/i) fcT»»u, mmit^m^B^m^thrmco 

X HNMR (CDC 1 a ) 0:1. 10-2. 5 0 (7H, m) , 3. 2 0-3. 
40 (2H, m) , 3. 5 0-4. 0 0 (4H, m) , 5. 20-5. 50 
(1H, m), 6. 80-7. 7 0 (5H, m) , 7. 80-7. 9 5 (1H, 
m) , 8. 10-8. 50 (2H, m) , 8. 5 0-8. 7 0 (1H, m) , ' 
10 10. 60-10. 80 (1 H, m) 

ESI -MS (m/e) :47 6 [M+H] 

mmm 5 8 1 

3- (5- ( (6- (l-7-fe^;l/tfPU^>-2-^JW) -2-tf'J^>- 

15 2— r;i/-iH-^>x-f5^/-;i/-5— tjk) H 'J> ? >-2-^ 

ji/x r y □ A° > - 1 - j^Jk 

20 'HNMR (CDC l 3 ) 5:1. 6 0-2. 5 0 ( 7 H, m) , 3 . 2 0-3. 

40 (2H, m) , 3. 5 0-4. 40 (6H, m) , 5. 20-5. 60 
( 1 H, m) , 6. 80-7. 7 0 ( 5 H, m) , 7. 80-7. 9 5 ( 1 H, 

m) , 8. 2 0-8. 5 0 (2H, m) , 8. 5 0-8. 7 0 (1H. m) , 

10. 80-11. 20 ( 1 H, m) 
25 ESI -MS (m/e) : 4 9 0 [M + H] 

mmm 5 8 2 

6- (l-7tfJHfP'J^>-2-Y^) -2 - (5-^^Jl/tfU> ? >- 
-5 - (4-^^>7>Jl/^-;W-7xy^r'» -!H-^>X-fS 
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X HNMR (CDgOD) 6:1.86 and 2. 10 (total 3H, 
each s) , 1. 9 2-2. 4 3 (4H, m) , 2. 65 and 2. 
66 (total 3 H, each s) , 3. 1 4 and 3. 1 6 (t 
otal 3 H, each s), 3. 62-3. 96 (2 H, m) . 5. 2 

5- 5. 32(1 H, m), 7. 23 and 7. 25 (total 2H, 
each d, J = 8. 8Hz), 7. 20-7. 58 (3H, m), 7. 9 
5 and 7. 99 (total 2H, each d, J = 8. 8Hz), 
8. 3 8-8. 4 2 (1H, m) , 9. 12-9. 16 (1H, m) 

ESI -MS (m/e) : 49 1 [M+H] 

*«|5 8 3 

6- (1 -7'b5 1 ;i/fafP'J^>-2--rjl/) -2 - (5 - ^)V\dy^>- 
2-4)V) -5- (4-^^>XJ^V-7xy^» - 1H-^>X-T$ 

X HNMR (CD 3 OD) <5 : 1. 8 7 - 2. 4 5 (7H, m) , 2. 66 a 
nd 2. 67 (total 3 H, each s), 3. 14 and 3. 
16 (total 3 H, each s), 3. 63-4. 00 (2 H, m), 
5. 2 6-5. 3 4 (1H, m) , 7. 20-7. 61 .(4H, m) , 7 . 9 
6 and 7. 99 (total 2H, each d, J=8. 8Hz), 
8. 69(1 H, s). 9. 32 and 9. 34 (total 1H, e 
a c h s ) 

ESI -MS (m/e) :4 9 2 [M + H] 
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mmm 5 8 4 

i - (4- ( (6- (i-7ir^;v-3-7;i/^-n.tfu> ? >-2--r;i/) - 

5 7irj|/) X^7> 

1- (4-tHD^>7x^V) x*y>&fflWr* ^»J5 7 5 <hl^*£© 

iHNMR (CDC 1 3 ) 6:1. 62-2. 60 (8H, m) , 3. 60-3. 
10 98, 4. 04-4. 33 (total 2H, each m), 5. 11- 
5. 56 (2H, m) , 7. 00-8. 02 (8H, m) , 8. 33-8. 4 
8 (1H, m), 8. 57-8. 71 (1H, m) , 10. 76-11. 09 
(1H, m) 

ES I -MS (m/e) : 4 5 9 [M+H] 

15 

nmm 5 8 5 

6 - (i-Tiz5 L ;i/-3-7;^pb°u^>-2--r;i/) -5- ( (6-^n 
gfcfjs;>-3--oi/) -2-euy>-2— iH-^>x-r 

'HNMR (CD C 1 3 ) 5:1. 5 4-2. 4 5 (5H, ra) , 3. 6 0-4 
35 (2H, m) , 5. 2 0- 5. 6 0 (2H, m) , 6. 9 0-7. 0 0, 
25 7. 2 1 - 7. 4 3, 7. 6 0 - 7. 9 3 (total 6 H, each 
m), 8. 22-8. 45 (2H, m), 8. 58-8. 70 ( 1 H, m) , 
10. 63-10. 90 (1H, m) 
ESI -MS (m/e) :4 5 2 [M + H] 
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6- (i-7-fe^;vbfau^>-2--r;v) -5- ( (6- (5-*^)V- 
• -2-bf^>-2 — r;i/-iH-^>x-i , $^ > /-^ 

5 6- (5-^^- [1, 2, . 4] -**U-3?Ty-^-3— f/M KU5> 

c n e> t ^ t sa^t)* s n £ k £ o , ajjMt^* t ^ 

iHNMR (CDC 1 3 ) 6 : 1. 6 0-2. 4 7 (7H, m) , 2. 57-2. 
73 (3H, m) , 3. 57-3. 93 (2H, m) , 5. 21-5. 48 
10 (1H, m) , 7. 0 0-7. 7 6 (3H, m) , 7. 96-8. 14 (1H, 
m) , 8. 5 2-8. 6 8 (3H, m) , 9. 5 4-9. 6 5 (1H, m) , 
10. 70-11. 02, 11. 53-10. 66 (totallH, eac 
h m) 

ESI -MS (ra/e) :4 8 3 [M + H] 

15 

6 - (x -7-fc5Ml/tfP'J^>- 2 — QV) -5- ( (6- (*#>7>)Vft~ 
IV) H']^>-3--f» £±>0 -2-h°^>- 2— YJP-1H-^>X 

20 6 _ <*^>;ui,#-;w t!U> ? >-3-^-;i/&fflViT> §ii&0»J 5 7 o t 

X HNMR (CDC 1 3 ) <5:1. 5 1-2. 4 7 (7H, m) , 3". 14-3. 
27 (3H, m) , 3. 5 8 - 3. 9 2 (2H, m) , 5. 14-5. 40 
25 (1H, m) , 7. 0 3-7. 7 9 (4H, m) , 7. 9 5-8. 11 (1H, 
m) , 8. 48-8. 71 (2H, m) ,-9. 56-9. 66 (1H, m) , 
10. 65-10. 94, 11. 34-11. 49 (total 1H, e 

a c h m) 
. ESI -MS (m/e) :4 7 9 [M+H] 
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i - (4- ( (6- (i-y-fe^;wHDU^>-2-<;v ) -2-t?7^>- 

5 > 

t _ (4-hHP*i>7xZiJl/) X*/>£fflV>T, ^»J5 7 0 tffl&<D 

X HNMR (CDC 1 3 ) 6:1. 53-2. 61 (1 OH, m) , 3. 5 1- 
10 3. 9 3 (2H, m) , 5. 14-5. 47 (1H, m) , 6. 95-7. 7 
4 (4H, m) , 7. 8 8-8. 0 2 (2H, m) , 8. 5 3-8. 6 8 (2 
H, m) , 9. 54-9. 66 (1H, m) , 10. 60-10. 88, 1 1. 
43-11. 54 (total 1H, eachm) 
ESI -MS (m/e) :44 2 [M + H] 

15 

mnm 5 8 9 

fi- (\-Ttt)V\ZuW>-2-'f)V) -5- ( (6- (£zik£n2Lh 

^vQ g »J^>-3— jjk) -2-tfU v>- 2— fJl/-lH-^> 

20 6 _ (s^^rfrD^h*^) tfiji;>-3-*--;l/*fflViT, Ul«J3 3 8 

iHNMR (CDgOD) 6:1.92 and 2. 18 (total 3H, 

each s) , 1. 9 8-2. 5 7 (4H, m) , 3. 6 5-4. 0 0 (2 
25 H, m), 5. 41-5. 48 (1H, m) , 7. 03 and 7.07 
(total 1H, each d, J = 8. 8Hz), 7. 00-7. 72 
(5H, m), 7! 94-8. 00 (1H, m) , 8. 08 (1H, s) , 8. 

25 (1H, t, J = 7. 4Hz) , 8. 73 (1H, s) 

ESI -MS (m/e) : 46 6 [M+H] 
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m-mm 590 

fi- (l-7ir^;i/fcfPU> ? >-2— OV) -2-fcf^>-2 — -QV-5- 

iHNMR (CDC l 3 ) 6:1. 10-2. 60 (7H, m) , 3. 50-4. 
00 (2H, m) , 5. 2 0-5. 6 0 ( 1 H, m) , 6. 70-7. 80 
10 (4H, m) , 7. 9 0-8. 2 0 (2H, m) , 8. 5 0-8. 8 0 (4H, 
m), 8. 95-9. 20 (1H, m), 9. 50-9. 75 (lH.m), 
10. 60-11. 40 (1H, m) 
ESI —MS (m/e) :47 8 [M+H] 

15 M5 9 1 

4- ( (6- (l-T^)V\^W) s J>-2-4M - 2-\L=yVy-2-^ 

20 nthxmc 

»HNMR (CDC 1 3 ) 6 : 1. 5 0- 2. 5 0 (7H, m) , 3. 50-3. 
90 (2H, m) , 5. 0 5-5. 5 0 (1H, m) , 6. 65-7. 80 
(6H, m) , 8. 50-8. 80 (2H, m) . 9. 5 0-9. 7 0 (1H, 
m), 10. 40-11. 20 ( 1 H, m) 
25 ESI -MS (m/e) : 42 5 [M+H] 

mmm 592 

££jk 4- ( (6- (l-7-\&)V\tuVV>-2 -4)V) -2-MyV 
y- 2-4)1- lH-^>^5^/HV-5-^ <)V) 
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iRNMR (CDC 1 8 ) 5:1- 60-2. 50 (7H.ni), 3. 50-4. 
0 0 (5H, m) , 5. 10-5. 6 0 (1H, m) , 6. 7 0-7. 8 0 
(4H, m) , 7. 9 0-8. 2 0 (2H, m) , 8. 5 0-8. 7 0 (2H, 
m) , 9. 5 0-9. 7 0 (1H, m) , 1 0. 6 0-1 1. 6 0 (1H, 
m) 

ESI -MS (m/e) :45 8 [M+H] 

mmms 9 3 

2- (5- ( (2 t -7Mu\>yx.-fr-4—l)V) -2-tfUS? 
2 «-7;^p£:7xn^-4-^-;W£fflV>T. HJS^ 1 8 2 t^©^ 

iHNMR (DMSO-de) 5 : 1. 6 0-2. 6 0 (4H, m) , 3. 2 
0-4. 20 (2H, m), 5. 10-5. 30 (1H, m) , 5. 60-5. 
90 (2H, m) , 6. 9 0-7. 7 0 (llH. m) , 7. 90-8. 10 
(1H, m) , 8. 2 0-8. 4 0 (1H, m) , 8. 6 0-8. 8 0 (1H, 
m) 

ESI -MS (m/e) :49 4 [M + H] 
5 9 4 

6- (l-7-fe^;i/HPU> ? >-2-"f^) -5- (4- (SjzJiUtz E 1 ' 
2 4] _xttVT^-)l-3~i)V) 7i7^» - 2 2 - 

* )l- 1 H > X± S 

4- (5-^^;i/- [i. 2, 4] -tW7y-;H3-f;w 
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X HNMR (CDC 1 3 ) 5:1. 60-2. 80 (1 0H, m) , 3. 50- 
4. 0 0 (2H, m) , 5. 15-5. 60 (1H, m) , 6. 70-7. 8 
0 (5H, m) , 7. 9 0-8. 2 0 (2H, m) , 8. 5 0-8. 7 0 (1 
H, m) , 9- 50-9. 70 (1H, m) , 10. 60-11. 50 (1H, 
m) 

ESI -MS (m/e) :4 8 2 [M+H] 
«035 9 5 

6- ( (2R, 5S) -l-7t?)V-5-*7)VVnVV> -2-'<)V) ~ 
5 - (4-^^>XJ^^-7x7^» - 2-tf7 ^>-2-^^- 1 

(xsn 

2_ 7J vtp-4-^hDtIfiSl 0 g©tf'J^>8 OmlWt 
(If§2) 

4 _ TS y_2-7;^P-N-^h^>'-N-^5 1 ;^>X75 
2-7JM-0-N-* h + y-N-ifM>X7SM 0. 8 4gO** 
y-)V6 0m\ SlTS* 3 0ml Ift7>«M5. 2gWl 
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/ i~i/2) teTSWKu m.mit^mmmmnti,xmzo 
cms) . 

N- (3-y)V*U-4- ( (N-^h^>-N-^W5;) 

5 4-7= /- 2-7;i/^P-N-^ h^-N-^JWOXTS H3. 7 
gOH'J^>2 0ml», tf^>-2-#;M?>m2. 56g01- 
x ^_ 3 _ ( 3 «-i;^^;W75/yPtf;i/) -iDW^J^^Ymm.m.A. 

0Dg4) 

N- (4- ( (4R) -4- ( (tert-» ~>U;i/) * 

J OV) -3-7M07z-;W tf^v>-2-*;i/^ 

15 

(3R) -3- (tert-7?Jl/ (^*5M» 5/>j;W 
4. 92g©fh7kHn77>80mllIt:, -7 8gCTn-WJ 
(2. 4 6M ^\+1t>M) 10. 8ml*j)Di> KJfcifc&Rlfiffcfc 
TlRPWa^bfc. N- (3-7;V^n-4- ( (N-*h*~>-N-*^;i/ 
20 75 7) TJJl/fcJW) 7I-JW £?^>-2-#;i^*1^F2. 7gOf 

7b^77^- : >/ft»X^= 9 / 1 - 1 / 1 ) fcTtt 

25 8SU Mfc£***tftB#£l'T#fc. 
(X@5) 

N— (4— ( (4R) —4— ( (ter t-^)V {V^)V) * 
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N- (4- ( (4R) -4- ( (tert-W {V*7M * 
^+1-5 H5 1 3mg©fb7th , n77>5ml&tfl^-^2 0ml©S 
ftT* 1. 5B^1t#Ufc. flkft&*£& *«ES«BE«*b. #6nfc»it 

9/1-1/1) fcT»«U Mfc^*!fc*6Httfcl'T#fc. 
'CCS 6) 

N- (4- ( (4R) -1, 4-^tHU^>fJV) -3-7JW*n 

N- (4- ( (4R) -4- ( (tert-7^ (5?jWW ">U;W * 
^ _^>^/>f;W -3-7JVtD7i^) lf7^>-2-*;i/#*^ 
5 H3 4 OmgO^^;-JH OmlRtff b , ?kHD75>5mloa*i* 
mZs 7K*fc*#*^HJ£A8 9mg£in7L Jg««ftjKllCT 3 0 »IHHt 

>6mlW« fh77W>^^7MUH (1M x H 

7h.HD77>M) 1. 1 8m 1 fcJnA.* KmM^M.\ZX 2mmuwvtco 

(X@7) 

N _ (4 _ ( (5S) -l-7-fe^;i/-5-^^;HfDU^/-2--f 

;!/) -3-7M07x-JV) t!73?>-2-#;W#*-9-$F©£j« 

N- (4- ( (4R) -1, 4-v ? fcHn^->^>^;i') -3-7;i/^"D 
7l -jV) tf^i?>-2-*JV^U-5 HI 4 7mgO^DP*M6mll 
H'JXW5>0. 26mlRtf>^>^M-MD7^H0. 
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niD> tM^#/c. #enfca^«jo^pp*;i/A4mi»ttfc«i7K 

*bfc&, ^m^l^P"7b^7^- (Ki e s e 1 ge 1™6 0F 254 , 
15 Ar t 5 744 (tJVZftm) » IWx^V/**/ 1 0/1) fcTtt 
Mb, gjI{t£&£^fiW$R£bT#&. 
(IS 8) 

N _ ( 4 _ ( (2R, 5S) -l-7'fe5 1 ;l/-5-^5 L ;Pt!PU> ? >-2- 
20 O-a^ 

N- (4- ( (5S) -l-7t^-5-^5 1 JHfO , J^>-2 — ( 

fiCTSSfflBftlml M^IIHl:T3 0«#b>c SJKtt 

fc0DP*JkkfcT*HRU lll»«#*K:T«te»«, l«V^y9At 
25 ttfcbfc. »ISE*»EEB*bfcft, »W8»l?aTh^7-f- (K t e s 
e 1 g e 1 ™6 0 F 2 54 , A r t 5 7 4 4 > l»X^;W fcTtt 

Mb, ^ffl^ft'^^llfetftttttRtbTWfc. (Rf : h5>X&>->* 
#0 

(IS 9) 
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6 - ( (2R, 5S) -l-T-fe^;i/-5-^5 : -;HfDU^>-2-^ 
)V) -5- (4-^^^JV»-7x7^>) -2-tr^>-2— i 

N- (4- ( (2R, 5S) -l-7-k^-5-^^;VtfPU^>—2- 
_ 5 _ 7 j^ n -2--hD7x-JV) tf^^>-2-*;V^*^H 
10. 4mg0N-^^HfDU^y>lmliil- 4-^>7Jl/*~ 
;H7x;^9. 2mg, »'>7A2 6. 2mgm. 9 0 

m^xirait^urt. i&teXX (I I) ~*m®6 Omg&MZ* 

9 o mzx imm. 100 mzx 2 1$ p^m #u£ e wmx^;vR« 

MfflII^a , 7^^77^- (Kieselgel™60F 2 54 , Art57 
4 4 (*)W#M) . >7UUft)V&/*?y-)V=l 0/1) fcT^SSU ^ 

1 HNMR (CDCI3) 5:1. 31 and 1. 33 (total 3H, 
each d, J = 6. 0Hz) , 1. 5 5- 2, 6 0 (7H, m) , 3. 0 
3-3. 10 (3H, m) , 4. 2 5-4. 6 2 ( 1 H, m) , 5. 20-5. 
4 4 (1H, m) , 7. 0 1- 7. 6 8 (4H, m) , 7. 8 5-7. 9 7 
(2H, m) , 8. 5 7 -8. 6 9 (2H, m) , 9. 5 6-9. 6 3 ( 1 H, 
ra) 

ES I -MS (m/e) : 4 9 2 [M+H] 

mmms 9 6 

N _^ ;l/ -2- (2- (5- (4- (2-^^-2H -rh7'/^- 
5— fjk) 7x;^» -2-tf'J^>-2— fJl/-lH- ^>^5^;'- 
^■q-^;!,) tfpUy>-l-^Jl/) -2- WX^>7$> 

9 8 (x@5) 36*6 (1S8) tmmo^m. z.n\zmvttmxfez\nt>t 
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iHNMR (CDC 1 ,) 6:1. 80-2. 50 (7H, m), 2. 90-4.. 
00 (4H, m) , 4. 3 0-4. 5 0 (3H, m) . 5. 10-5. 65 
(1H, m) , 7. 10 (2H, m) , 7. 2 0-7, 8 5 (3H, m) , 7. 
8 0-7. 9 5 (1H, m) , 8. 0 5- 8. 2 0 (2H. m) , 8. 30- 
5 8. 50 (1H, m), 8. 50-8. 70 (1H, m) 
ESI -MS (m/e) : 510 [M+H] 

6- (l-T-fe^;i/tfPU^>-2-<;i/) -5- ( ( 4 '-7Jl/^Ptf7x 
10 =.)l-4— Cik) -2-H'J^>-2~ i > Jl/-lH-^>X-1 > $^ 

15 1 HNMR (CDC 1 3 ) 5:1. 66-2. 43 (7H, m) , 3. 44-3. 
92 (2H, m) , 5. 21-5. 60 (1H, m) , 6. 80-7. 67 
(11H, m) , 7. 77-7. 91 (1H, m) , 8. 3 0-8. 4 3 (1 
H, m), 8. 53-8. 67 (1H, m) , 10. 89-11. 43 ( 1 H, 
m) . 

20 ES I -MS (m/e) : 4 9 3 [M + H] 
*0S0I5 9 8 

6- (l-7-b^;HfPU$ ? >-2-^ fjV) - 5- ( (3 ' -y frjrtPZyx. 
-)\,-4--()l) -2-tfU> ? >-2-^Jl/ -lH-^>X-1 > $^ 

25 S /-)V 

»HNMR (CDC 1 3 ) 6:1. 67-2. 44 (7H.ni), 3. 44-3. 
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92 (2H, m) , 5. 22-5. 58 (1 H, m) , 6. 9 2-7. 68 
(11H, m), 7. 7 8 -7. 9 3 ( 1 H, m) 8. 3 3-8. 4 5 (1 
H, m) , 8. 5 6-8. 6 8 (1H, m) , 1 0. 8 8- 1 1. 3 8 (1H, 
' m) 

5 ESI -MS (m/e) :4 9 3 [M+H] 
^Mf!l5 9 9 

2 _ (5 - ( (6-£/yytfU^>-3— Ok) -2-KUS?>- 
2— i )l- lH-^5^M-6- h!D ')e?>-l-M^ 

10 

6 _, >7 yeU^>-3-*-;VS:fflV^T> HWU 6 2RlfiHM«l 8 2 

iHNMR (CD 3 OD) 6 : 1. 8 0-2. 2 0 (3H, m) , 2. 20-2. 

15 5 0 (1H, m) , 3. 4 0-3. 6 0 (1H, m) , 3. 70-3. 80 

(1H, m) , 4. 8 0-5. 30 (1H, m), 6. 60-6. 75 (2H, 

m) , 7. 2 0-7. 7 0 (3H, m) , 7. 8 0-8. 2 0 (3H, m) , 

8. 20-8. 30 ( 1 H, m) , 8. 50-8. 65 ( 1 H, m) , 8. 7 

0 - 8 . 8 0 ( 1 H, ra) 
20 ESI -MS (m/e) :42 6 [M+H] 

mtfcWQ 0 0 

fi- ( (2R. 5S) -l-Ttt)l-S-**)VVW)?>-2-'()V) - 
5- ( (6- (5-*?)V- [1, 2. 41 -*** VT*/-JI,-3-' jM 
25 bf' JS?>— 3 — r JV) ^*'» -2-tf^> ? >-2— fJl/-lH-^>XW 5 

«0>J5 9 5 0Dg8)T?#£ttfcN- (4- ( (2R, 5S) - 1 -TW 
5 -^^;HfnU^>-2-^;i/) -5-7;i/^D-2-zih07x- 
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iHNMR (CDC 1 3 ) 6:1. 33 and 1. 34 (total 3H, 
each d, J = 6. 0Hz) , 1. 5 5-2. 6 0 (7H, m) , 2. 6 
8 and 2. 70 (total 3H, each s) , 4. 26-4. 
6 2 (1H, m) . 5. 2 8 - 5. 4 9 (1H, m) , 7. 0 3-8. 12 
(4H, m) , 8. 4 0-8. 6 9 (3H, m) , 9. 5 7 -9. 6 3 (1H, 
m) 

ESI -MS (m/e) :4 9 7 [M+H] 

mmm 6 o 1 

6- ( 1 -TtthMuWy- 2 — fJW) -2- ( 5 - t^h^yyy- 
2--OV) -5- (4- (2-^^-2H-fh7'/-Jl/-5--fJV) - 

4- (2-^-2H-TS7^-5-r;V) 7x/-JK 05- 
¥ C fc#*£X » £ n £> £ »tt £ 5 21 1 \z J: D , MWb£« &&*t 

iHNMR (CD 3 OD) 6 : 1. 8 8-2. 4 8. (7H, m) , 2. 63 a 
nd 2. 64 (total 3 H, each s), 3. 61-3. 99 
(2H, m) , 4. 4 1 and 4. 42 (total 3 H, each 
S) , 5. 37-5. 4 (1H, m) , 7. 15-7. 55 (2H, m) , 7. 
17 (2 H, d, J = 8. 8Hz), 8. 08 and 8. 11 (tota 
1 2 H, each d, J = 8. 8Hz),8. 6 4 (1H, s) , 9. 2 
7 and 9. 29 (total 1H, each s) 
ESI -MS (m/e) :49 6 [M+H] 



mmrne 6 2 
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6- (i-7-te^;v-4-^^;nfnu^>-2-^;v) - 5- (4- Ojg 

COSl) 

eU^>-2-*;^>m^fflViT, ^14 5 (I@3) 

) HU>>>-2-#;M^-tJ-3 F50 0mg©Tb7tl ; P77>10mlil 

0. 50M ^hy^^uy^ymW 9. 8 9ml £jD;Lfc. 
T^T3^F B m^bfc^, ^^tMcS^ iftSgx^Wcxiam, 

(IS 2) 

N _ ( 3 _ 7 ;| / ^-n-4- (l-tHO^>-3-^-3-7*f>-l- 

N- (3-7;i/*D-4- (3-/^-3-^;^^) 7xn;W) KU 
^b'J7A8 8. 8mg£tP?Uco ^^^StTSRtra^bfc^ & 
iCTttttb*:. IIHM0£U IHnfci^^'J^V*7A^O-7b 

CDS3) 

N- (4- (1, 4-^th , D^>-3-^WfiV) -3-7M07X 
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S/^D'vHzX). 0 8 2mlOfh7kH077>5ml*ftt, ftftT* 
*7>-^WVX^7^ KJift (1M ^no^« 1. 20ml£ 
tott. R>6«*3ac»Tio^««»Ufcft, N- (3-7^*0-4- (1 
' -k 3 - 3 -^r>- 1 ^xZJW t!U^>-2 

5 -^jV^$H3 0 1mgOfh7kHn77>3ralit$iOA, SJftifc 
*MICT 1 &#KaE#bfc. E^ttKl 5 ag#BMfe* b U * 3 5 
xa«ft****«0. 5 0ml SfJB&flP*.* M^l OSHBI«#bfc. E« 

(IS 4) 

N _ (3-7;^p-4- (4-^?;HfniJi?>-2- OW 7x-JV) tf 

15 N- (4- (1. 4-^kHn^>-3-^^fJV) -3-7JVtn7 
x-jl,) tf U ^ >- — 2-*;W#*U-3 H2 3 6mg©^DD*JVA5ralM 
Id, ?K&T, h'JxW5>0. 6 2mlR«Ift^^>^*^0. 2 

&tf x ^'nn*;^l:Tiffll/m lUWW^hU^AlcTiaftbfc. 
20 S«JEES*b, tt£***»fc. #e>nrcm«t/©v^^^A75K3 

ml»« &#T> Tv^HJ^AB 3. Omg£Jn*-fco 

TKT3 04MBJt#bfcft^ MM\zT3m$mWl;fco KJfcifcSWRx^fc: 

u #5nfca^»©^^/-^4mi»att, missis 

25 7fc»2 OmgR^Tjc^b^^^hU^Al 6 8 mg ZWAiUtLtc* RJ&U 
fcaL^*O^PP*;UA3ml»Stt» ^7K#^0. 0 5 0ml£iq*-> R 
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(Xg5) 

• N _ (4 _ (i-7-t^-4-*3 l ;vt:au> J >-2--f;w -s-7)V* 

N _ (3 _ 7;l/ ^ D _4- ( 4 -^^;VtfpU> ? >-2— OW 7i-W 

/2) fcTSflStU ^b-^#l^#fc. 
(IS 6) 

6- (l-7-fe^)l/-4-^^;VtfDU^>-2— <JW -5- (4- 

15 

n- (4- (i-7t^-4-^nfn'ji?>-2- r;w -5-7;i/ 

^ D _2--hP7x-;i/) bfU5?>-2-*;i/^i^5 HI 5mg©N-* 
^;W-tfPU> ? 7>2ml«l^ 4- (**>*>*x;!/) 7x/-;H3. 

20 M^bfco M«(^bXX2 7jcM4 3. 8mg£iD*.fc0*>, 1 0 OglC 
^JfcfflffS^O^h^^- (KieselgelTM60F 2 5 4, Ar 

t 5 7 44 Wl^ftUD , ^nn*W^^/-iV=9/i) fcTimu 

25 ^b^^efi@#tUT#fc<, 

iHNMR (CDClj) 8 : 0. 8 0- 2. 6 3 (9H, m) , 3. 00-4. 
40 (2H, m) , 3. 0 5 and 3. 08 (total3H, each 
s) , 5. 0 3- 5. 4 3 (1H, m) , 7. 0 0- 7. 7 3 (5H, m) 7. 
8 3- 7. 9 8 (3H, m) . 8. 3 3-8. 4 3 ( 1 H, m) . 8. 62- 
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8. 70(1 H, m), 10. 62-10. 80 (1 H, m) 
ESI -MS (m/e) :49 1 [M+H] 

MUM 6 0 3 

6- ( (2R, 5S) -l-7-fe^V-5-^^JVb!P'J> ? >-2— (M - 
5- ( (6- OLh±>^i±ik) HU-^>-3 — Ok) £±v0 -2-^7^ 

>- 2 — likz i h-^>X-t a£y=jk 

^WJ5 9 5 (ie8)T#S>*lfcN- (4- ( (2R, 5 S) -1-7^3=- 
;v _ 5 _^^;HfP'J> ? >-2-^;V) -5-7^D-2-^hn7i^ 

3-*-;w£JBv>t> H»J5 9 5 (XS9) tB«o*i*» c:nfc*Cfc*fls 

iHNMR (CDC 1 3 ) 6 : 1. 10-2. 2 2 (1 OH, m) , 3. 48 
and 3. 50 (total 3 H, each s) , 4. 26-4. 62 
(1H, m) , 4. 57and 4. 59 (total 2 H, each 
s) , 5. 3 3- 5. 5 2 (1H, m) , 7. 2 0-7. 5 0 (4H, m) , 
8. 4 0-8. 7 0 (3H, m) , 9. 5 7 -9. 6 3 (1H, m) 
ESI -MS (m/e) :4 5 9 [M + H] 
1 

n. 2, 4] *TP7V-)l-5-J3)V7$>m. 

^^-^U-AKx^JH gQZuu-fcJlA 1 0m 1 'SHfcK:, N, N-v^^ 
;i/*;kk75 H^^^Tir^— J^2m 1 £#qx., £j&ifc&£fiCT4li#lBlJfc 

7>f- (iii^ll : A+t >/WSXfil'= 9 / 1 ~ 1 / 2 ) KTttfiU 7 

75v>#l. 0 9g^lfJy>0. 9 5ml©X^y-;H8ml}|^l:, 
fc HD^yjl/7S>-0-7>M>i7 2 lmg®I^;-^2 OmlifflR* 
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m^mmm^v, i^fc^^^w^.^^F^^^ mm 
mm-. A*i5->/g^x5f^=9/i) tcxniisu . ci. 2, 4] ^7-77 

5 ft: [1, 2, 4] ?-Tz?7 y S-)V- 5 -*J^>tX?JH7f^3 0 Omg 
10 £fife@#:£:LT#fco 



###| 2 

3_/<>5?;^>-2-kl<D^>t:U5?>2g(D7th-b , J;P4 0m 
15 lfflXC, ^m^hU^A2. lg0^7WD7MD7M^Si 
1. 2 4m IS**., Efttt*MfcTll*Ml»bfc«, il^ESib 

7-fr- (jR«*JK:^*>/f»x5 t ;P=9/l~4/l) fcTttRU -7 

3 8 &<D*9J-)V2 5mlW, 1 0^5^!7A-R*«!»5 0 Omg 
Sin*.* R««*7lc*MftTS[»K:Tl«fMllWbfc. ttilfc-fe^-f MC«fc 

25 

6 - * # >7jkj5XJkz: tf U -7> - 3 zJzzik 
3 _7p; e _ 6 _^>$7>X;p*-^-tfU> ? >4. 7 2 gO^pWVTJWfr . 

^>K8 0ml»«t, tfX (tf^-3l/-h) ~7#P>6. 6 g, B»#U# 
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A5. 9g&tf (1, 1 '-tfX (i?7x^WX7^) 7xDt» z?9 
pn/^^A (I I) ^DD^^>^9 8 0mg«, KJ&U&SO 

P75>20 Oml», S^TKl&ft^HJ^ATkMe 0ml^3 
###I4 

6 -X^>7JbfrXJI/- 3 -a— ;p 

(2J?. 4J?) -4-liHP^'>-b!P'J^>-2-^;^ >i? ^h*->- 

^^;i/7$ if 

(Xgl) 

(2R, 4R) -4- (tert-^-^7x^->7^y) 

(2R, 4R) -4-tHa^->-t?PUi?>- 1, 2-i^*;^>K 1 
-^>v;Vx7,x;W3. 6 1g©WMW5H6 0ralWl:, 
tert-7*W7x^>UJV2. 32gWS^/-^2. 3 2g£ 
MS&lJQ^ jK«^^^T-«m^bfco SfSlfJHCTfl 
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(Xg2). 

5 (2R, 4R) -4- (t e r t - W-i?7x^-*>7^t+'» 
_ 2 - h+S/-pl5 1 ;W-*^/tiE'f;W -b!DU^>-l-*M>t 

(Xgl) T^&nfc (2R, 4R) -4- (tert 

;y->'7-^'» -tfDUi?>-i, 2-?1})V#>n i-"*>swx 

10 Xf^2. 6 2g©t!U v>3 Oml», 1- (3 -^*3MK7S / 

-3-xfWM^5i««i'l. 5 0gRtfO, N-^WI'k. 

15 £-#l£#fco 
(163) 

(2R, 4R) -4-t KP^^-2-^h^^-^5 1 ;i'-*;WN* : E'f^- 

(X@2) T#S>nfe (2 R, 4R) -4- (tert -^V-^7x^ 

20 *-5/9X/W*"» -2- Wh^-^M^*) 

>- 1 ^>>?;VxXx;W2. 04gOTh7kFn77>30 

mllll;, fh7W7> : E-9A7J^UF (1M fh7tP077 

>»*D 7. 4 6m 1 £Sn;L> M^lItT2 0$HHfflfc#bfc. KJKft® 

25 n^tft : ^*U'>/IHRx5 t ;l'= 1/3) lCT*liSb3J]HflS'&'»S#fc. 
(Xg4) 

( 2 R, 4R) -4-b Ho^'>-tfnU v>- 2-^;i/#>^ 

(Ig3) T#6nfc (2R, 4R) -4-tHn^>-2-^^>-^ 
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^p-^wt^-f ;w-Enus?>- 1 -%)V$>Wt ^vWxxT^e o o 

mg©i^;-il'2 Oml^C. 1 QXny^h-mM^l 0 Omg£ 

tuia^ (i-o) x^n^mm\z^m^>x^ $^j-)mm& 
\mntz!/)V3*i— vm&*^?ztfrt>, mMo^miz^xm^m. w 



15 



20 



25 
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1. 5S (1-0) 



OKI 



/*4 H 

(h4 

a-o) 

Agtte, 5£ ( 1 1 ) 




«5|fait7-xr:;i/XH:fc:U^a:*«li^bfc^URft*b, 

Rig, 7\)~)l*m?1)\ *UHu SBMFF. WJK^RtWWW&ft* 

R 2 te, ^Wftl&lLbT, tKD^rS/, -CH 3 _ a F a , -OCH 

F ,75 7, CN, APyX C^eTJWWXtt- (CH a ) 1 _ 4 OH& 

R 3 fcL -Ci.eT^K - (CH 2 ) ,-a-OH, -C (O) 

- (CH 2 ) l .,-OC 1 .,7m - (CH,) ,.,-NH,, 
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A _ c (o) -c^ 6 7)V^r)V, Aay>> -c 2 _ 6 t;^^k -00,-6 

7j^Jk -COOH, -OHX&^V^U . 

r 4 &, ^n^n$n£bx, 

" -C^eTJ^iV (!7MiHi |-X»§. 171£3©t FD*-X A 
5 p^X -OC (O) -C x _,7/Wr/W (^T;WHil75M3©ADy>Ttt 

-c 2 _ 6 t;u^;k 

-C (O) — N (R 51 ) R 52 > 
10 -S (O) 2 -N (R 51 ) R 52 ^ 

-S (O) ^-C^T^M 

-C (O) -C^aTW (^Cx.eT^H^ AD^X 75A CN, 
15 kHD^X -O-C^^MMk -CH 3 . a F 8 , -OC (O) -C^7)\> 
*)V, -N {C x -7fr*M C (O) O-C^eT^K -NH-C (O) 
O-C^eTMiK 7x-JK -N (R 51 ) R 52 . -NH-C (O) -C M 
7)V*)V, -N (C 1 _ 6 7;i^) "C (O) -Ci_ 6 7MMtt-NH-S 
(O) 0 . 2 -C 1 .,7M)l'Ttil$tlT^TU^) , 

20 ~C (S) -C 3 _r>^D^W^ 
-C (S) -c^jm 
-C (O) -O-C^eT^K 

- (CH 2 ) o-4-N (R 53 ) -C (O) -R 54 , 

— N (R 53 ) -C (O) -O-R 54 , 

25 _ c (o) -7>j-;i/ mrv-Mt, ;\u?>T»mmftT^Th^) , 

-C (O) -^#JSft*3& 

-c (o) -ii&Jrt^m 
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SE*fi^ R 6l R^R 52 *«-»fca:oT^-r*47!FS7A©**» 
R 54 te, -C 1 .,7J14J1'SS^ tfW*, 

R 5 WR 54 ©7^t-N-C (O) -ttf—^ZtZ-oXMtZlTb^ 
7 MO^g^Jigite^m^X« 

R 53 RtfR 54 <D7;Mr;i'<?:-N-C (O) -O-bW— ifcfcU-oTWjfct 54 
75S7*©***»l!ilMt3l9l **VT«l*nTViT 
MIMfttt**tt. Hrtfc=«IMr*lXtt2*l/Wrt>J: 

_ 0 _ % _s-, -S (O) -S (O) #*s*xtt-o-c 
1 . 6 -7W^t, 

0 7iS2<DM$c£*U 
mil 0 72»S2<Ofi»«r*-r. 1 TSSnSft^ (fc«U X s <D-*ifi- 
O-, -S-, -S (O) -Xtt-S (O) 2 -T$>0, X 5 (D«W^T 

«k 0 MRU n% 'sx a * 1 4 («7 U ~^ 

;^l7I>S3cDR 4 Tfi&$nWT%>£^) X 5 ^*W^T 

3. X 6 #> --0-, -S-, -S (O) -S (O) a -Xtt**S*T** 
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4. a (I-D 

/X4 H 
V / q 

a-i) 

175S3©R 4 T?1ttft£*lTV>Tt>«fcV>) £^cU X B1 #-0-* - 

-S (O) -Xtt-S (O) 2 - 

10 tcra^n^o 

^D*«17SS4**r5 5 Xtt6 *©*«*»***« dWWt*«# 
15 17}S3©R 4 TB&£nTVVTfc£^) 4 SB*©<b 

7 R ii©-^, l7iS3©R 4 TS^tlTViTt)J;^7x^TfeD, 

SArOgfS 1 75£ 4 W« 5 Xtt 6 
20 ti^liil l^S3©R 4 l:ij|$nTWbJ:W T!»**««4|B«© 

{t^X&^©3il#ftfci^2ft&&. 

8. S (1-2) 
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R 11 ^ i75530R 4 T?lttft$tlTViT , b«kV^7xn;WT?»5^ i£V>te, & 

5 4 £ 5 Xtt 6 A©M*2r££tt*& <«raa*#WS***tt' 1 75M 
3©R 4 Tg&£ftTl*T<fe<fcV*) &j*U 

10 81 (^R 12 «> l7!>S3(DR 4 T'tt^nTViTt)c};<, H£ 

X 51 *5-0-, -S-, -S (O) -Xtt-S (O) a -T?&D, 
X 52 #-0-> -S-, -S (O) -> -S (O) ffi© 
B#ttWBfcHU] T**»3lWlB«Ofl5*«Xr**©»*ttKflF«*n* 
15 Mo 

9. r 12 ^\ mmn^mm-r^v-om^tLx..^<th^mm^i-o 

^IfM^gt (KftMlllliW 175ig3©R 4 T«m2>lTV>Ti; 

IH\ *JWFfttfl**K W 6 ft:** £ 0 8ft £ tl^^ngfS: 1 7iS 2 
WLTV>T<&£</ 9trtfc-*»^*lXtt2*-r5 57!rS7A©M 

mmmmmmm msnm7gk<Dmmmte, i75S3©Mf3R 4 Tffi&snw . 

25 TfeJ:^) Tf*?K 2^ X 52 ^\ -O-, -S-, -S (O) -Xfct-S 
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10. r 12 ^ mmm^m^^xum^tvx. ^<t^mm^i 

11. r 12 ^, ®.mm*m&tzM?thT, &fc< thsmmm^L, 

S3©MIBR 4 T«^^nT^TfeJ;Vi) X&K), ft-D, X S2 fr\ -O-, - 
s _ % _ s (o) -Xtt-S (O) 2 -7?*S»*3R8|B*0^«lXtt^Oll 

12. R 12 fr\ «*»&«^'r*K : ?tbT» tfcSEtBfftl^U 
$n&^xDlj§C«l7552^UWT ! ba;<, Sfc, f^^li^^lX 

13.S(I-1)^S(I-1D 
H 

H (1-11) 

14. x 5 >\ *ic-o-*t?*s»««i3lB«©ft:'&«Xtt-€-«)*^WK:« : 
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1 5. 55 (I-D ^ 5* (1-12) 




1 7. R 12 fr\ 5$ (I I I-D 



;k -fy^TVUM ?t^7\/u;k **i^7yu;k HJ7Vu;k * 
^/um *fv*u-yu;k t°^-;k tfusw, ku^s^m tf^y 
u ;wx»if u ^ i fts i 7 ©v^-f n*> i JSfcfa*©ft;-&tt 

19. 5£ (1-0) 5- (4-^^>XW-;V"7x 




(111-1) 



XJttt (I I 1-2) 
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-iH-^>x-ra*v-;k 

5- (2-*M^JH7i;+'» -2-h e U^>-2--f;i/-6- 

( 6 - * ^ tr u v > - z —i - 1 h - >x-r ^ y 

5 5- (2-*JW^-fJV-7i;^'» - 2 -b!95>>- 2-^^-6 - 
5- (2-7^tn-7xy^» -2-tf'J^>-2— (6-* 

10 5- (2-s?7;w*o^b*^-iiU^>-3-^;v*^) -6- (6-* 
* tr u s»- 3 — r - 2 - tf u $»- 2 — r ;v- 1 

5- (2-> ? 7;^D^h^'>-tfU^>-3— Ol/rt+vO -6- (6-* 

^ >x;u*-;v- tf u 3 r - 2- tr^> ? >-2--r;i/-i 
15 h-^>X<5^/-;^ 

5 _ (2-^7;i/^a^h^>-tfU^>-3— ifrtt*/) -6- (6-* 

^>x;p*-;i/-tfu> J >'-3— ok**^) -2- a-pWP-iH-t? 

5-.(2-v'7;-7xy^» -2-tf'J^>-2— (6-X* 
20 >X)l*~)l- t?U 3 r;l/^v-) - 1 H-^>X-f5^HK 

5- (2-7MD-7x/^» -2-tfUv ? >-2-^;i/-6- (6-X 

5- (2-7JPtP-7x;^» -2- (lH-tf7^-JV-3-^;P) - 

6- (6-x^>x;i/^;v-eu> ? >-3— im^s) -ih-^>x-t 
25 =^/-;k 

5- (2, 3-y7Mn-7i;+y) -2- ( 1 1 H- tf 5 

>/_,,„_ 3-^) _ 6 - (6-x^>x;i/^-;i/-if'j> J >-3— oi/^Mf 
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5- (2, 4-i?7JVtQ-7i;^» -2-K5S»-2— 

( 6 -x? >;uk*x;u- tr u 3 —ov*^) - i h-^>xW ^ ^ 
>/-;k 

5- (2, 5-y7WD-7i/^» - 2 - If U V>- 2 — f 6 - 

5 (6-x^>x;i/*-;i/-tfu^>-3— r;i/^-» -iH-^>x-r^y 

5- (2, 6-> ? 7;i/^P-7^^^>') -2-tf7^>-2— <)l-6- 

y-;k 

10 5- (2, 6-^7MO-7x/^» -2- ( 1 — ^^)V — lH—\fy 

V-)V-3--ov) -6- (6-x^>x;^x;w-k!U> ? >-3— -r;kt* 

5- (2-7;^Pt!U> ? >-3— r;i/^'» -6- (6-x*>7jk*x 
;Hf u 5»- 3 — f ;k*^» — 2 — tf u s»- 2 — f 1 h-^^ 5 
i5 *v-;k 

5 - (2-7;P^Dh!Ui?>- 3— -6- (6-X^>7Jk*~ 

;nf y > - 3 - -r ;k** - 2 - t? ? p > - 2 — r i h >x-f s 
^/-;k 

5-. (2-i7DPt:u> ? >-3— r;i/^~» -6- (6-X*>x;W3frx;W 

20 tru^^-3— r;u^-» -2-tfu> ? >-2— fjv-iH-^X'fs^ 

5- (2-^nDHU^>-3--fW^) -6- (6-x^>x;M>x;v 
tfu^^-3— r;p^-» - 2-tf^> f >-2— y;i/-ih-^>X'1 > 5^ 
y~;k 

25 5 - (2 -^77 tfU^>-3—f;i/^5/) -6 - (0 -X*>*;M*x;U 

tfu^>- 3 -- r - 2 - tf u s»- 2 --r;i/- 1 h-^>x-t 
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5- h*$/-fc!U5»-3 — -6 - (6-X 

^ )V- fcf U v>~ 3 — OV***/) - 2 - fc!U 5»- 2 — 1 

5- (2-v7;^a^h^^-tfu> 5 >-3— -f;w-*-» -6- (6-X 
5 ^>7>;^x;i/-t!U> ? >-3— r;i/^-» -2-tf^e?>-2— -r;i/-i 

5- (2— 5?7;V*a^b*S/-t:Ui?>-3— ' -6- (4-X 

# >x ;m>xjv- 7xy^»-2-truv ? >-2— r ;v - 1 h - ^ >x-r s 

10 5- (2-'Jy)^U^ h^->-tf'Jv ? >-3— f;M-*~» -6- (4-X 
5- (2, 6-i?7MD-7i;^» - 2 - k?U 5?>- 2 6 - 

(6-^^>x;i/*x;i/-tfu> f >-3-'f;^4 l -» - iH-^>X-f 5^ 
15 v /-;k 

5- (2-^;wt ; E-f;i/-7x/^-» -2-tru> ? >-2— r;u-6- 
(6-x^>x;i/*x;i/-tfu> ? >-3— f;i/^-» -iH-^>X-r^y 

5-.(2-7MO-6-'>7y-7i;^» - 2 - tf U v>- 2 -< f;|/- 
20 6- (6-X^>7>;i/*:xjl/-t!iJ^>-3— f;i/^^» -lH-^>X-f 

5- (2-7;i/^-n-6-*;i/A : e-r;u-7xy^5y) -2-t£U^>-2- 
<;i/-6- (6-x^>x;^xji/-tfu$?>-3— f;p^-» -ih— * 

25 5- (2-7)V*U-6 -tlJW^^JV-y^/^y) -2-t!^> f >-2- 
-f 6 - (4-X^>7M-^-7i;^» -lH-'OX^S^/- 
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5- (2-7MD-6-y7;-7x;+-» - 2 - tf 2 — <i )V- 

6- (6-x^>x;^n;i/-tfij>?>-3-'i';v^^) -ih-^>x-T 

5- (2-7;i/^P-6- (fh7y-Jl/-5-fJW -7i7^y) -2- 

5 tr^> ? >-2—r;i/-6- (6-x^>x;i/teJi'-tfu> J >-3— r;^+ 

5- (2-^7;P^n^ h^~>tr»J^>-3--f;i/^5» -6- 

d - 4 - * * >;uw* - jv- y x y * $/) - 2 - tf y s»- 2 — r jv- 1 h- 

^>X-r^A-;k 

10 4- (2-7MD-7i7^y) -2- (tf U P>- 2 -4)V) -6- 

( 4 - * ^ >x - ;i/ -7x;+y) - 1 h - ^ >x-r $ ^/-;k 

4- (2, 6-^7;i/tO-7i;^y) -6 - (6 ^>X,M^XJU- tf 
'J 5»- 3 - 2 - tf?^>- 2 -1)V- 1 H-^>X-f 5^ 

15 4- (2, 6-^7MD-7x;+y) -6- (6 - *2>7,)V*-)V- tf 
Vy>-3--i)V**?/) -2-tfU^>-2— T;V- 1H-^>X-T5y 

4- (2, 6-y7MD-7i7^y) -6- (6 -X*>X;i/*x;i/- tf 
US?>- 3 --r;i/^-^-» - 2 - tf ^5?>- 2-<;|/- 1H-^>X-T 5^ 

20 

4- (2, 6-77Mo-7i; + y) -6- (6 -X^>x;i^x;i/- tf 

y 3 — om-*^) - 2 - hf u^>- 2— r;u- 1H-^>X-T 5^ 

4- (1-^^-2-^^7-1, 2-5?h HP-kfU v>-3— OM"* 
25 -6- (4-I^>7i^J|/-7i;+y) - 2-tf US?>- 2 — T 

- 1 H - ^ >X< ^ 

4- (2, 6-77MD-7x;^y) -6- ( 6 -X^ >x;i/*XJ|/- tf 

ys»-3 — f;M-*~» -2- (iH-tf^y-;i/-3— r;w - 1 h-^ 
>X^5^/-;k 
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4- (2-7Mn-7i;=^y) - 6- (6 -X? >Zfrft~)l- t£U$? 

4- (2, 3-^7MD-7x;^» -6- (6-x^>x;M^x;w-t! 
U5?>-3— f;^^r-» - 2 - 1?^>^>- 2 — f lH-^>X-(5y 

4- (2, 5-77Mo-7x;^^) -6- (6 -X*>X;V*x;W- X 
'Jy>-3-^fW^» - 2-fc?Uv*>- 2 -f;l/-lH-^>X-f5^ 

4- (2-^7/-6-7MP-7x7 + >') -6- ( 6 -X:? >x;Vtf:x 

io ;v-tfu v>- 3— r;M-3^» -2-tr^v>-2-o- ih-^>x-t 

4- (2->77-6-7M.n-7i;+y) -6- (6-**>X;i/*X 

;u-try^>- 3--r;i/^v) -2-tfu^>-2-' ov- iH-^>x-r 

15 4- (2-y7/-6-7MO-7i; + y) -6- (6 -**>X;]/3frX 
;V-tfU> ? >- 3--r;U^-^r5/) -2 - M s y 9 J>-2-^)V- 1H-^>XW 

1- (2- (6- (5 -?U*-}£yV>-2 — -01/:**$/) -2-tfUv 

>- 2 -- r 3 H-^>x-r $yv—)V- 5 — r;w -idu u 1 — r 
20 M -x^/x 

1- (2- (6- (6 -;**>x;i/#x;i/-fcfy>>>- 3 -sOVHr^s) - 
2 - tfU 5?>- 2 3 H-'OX-f 5 5 — f ;W - tf P U 5? 

>- 1-4)1) -x^/x 

1- (2- (6- (4-kHD + y^jV-7xy^y) - 2 - tf U 
25 2— f;V-3H-^>X-f5^/-;i/-5-^JP) - tf P U S?>- 1 --r 

1- (2- (6- (4-^^>XWr;l/-7x;*y) -2-tfU> ? >- 

2 3H-^>X-f 5 — f ;u) - tfp u v>- l --f 
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2- (6- (4-^^>XM^-7x;^y) - 2 - k! U 2 -- f 

;i/-3H-^>x-r$^7-;i/-5--r;i/) -tfau> ? >- 1 -^;p^-ti-5 

2-th'D^y-l- (2- (6- (4-^^>XW^V-l-7x;^ 
5 ~» -2-tf Uy>-2- fJl/-3H-^>X-f$^/-;i/-5— f;U) -tf 

1- (2- (6- (6-x^>x;P^-;i/-tfu^>-3— OVtti") - 

2 - tf u v^>- 2 — f )V- 3 h-^>x-t 5 rv-fr- 5 — r;w - tf p u 5; 
. >-i— ow -x*./x 

10 1- (2- (6- (4-/^>XMzjk-7i/+y) -2-t!^y?>- 
2 --f 3H-^>XW$^1/-JI/- 5 --f ;v) -HDU^> - 1 -< f 

2-7;i/^-o-i- (2- (6- (4-^37>x;i/^x;i/-7xy4 i '» - 
2 - tr u s?>- 2 3 h -^>x-r s 5 — r m - tr o y 5? 
15 >-i— r;i/) -x^;>, 

5- (6- (i-7-fe^;P-tfnu> > >-2— f;w -2-tfUv>-2— f 
1 h - ^ >x-f 5 - 5 — f 5/) - tf u > - 2 - # ;i>#x 

l-.(2- (6- (4-^^>XWrjV-7i;^y) -2-tf'J^>- 

20 2 3H-^>x-f s^/-;p-5->r» - tfp u s?>- 1 — f 

1- (2- (6- (4-^^>7M-;i/-7x/^y) -2- (lH-t!7 
>J>-)l>-3-<1)l) -3H-^>X'f$^;-JP-5-fJl/) -lfPU^>- 

25 1- U-7)V*D-2 - (6- (4-^^>x;i/^x;u-7x/ , +v') - 

>-i — <;w -x^/>, 

N— (5- (6- (l-7-fe3MU-t°PU^>-2--l';iO -2-t:U> ? >- 

2- ^^-lH-^>X-f$^;^-5-^;i/t+y) -tfUv>-2— -f 
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1- (2- (2- (5-^D^-t?U> J >-2-<;W -6- (4-**>* 

5 N— (2- (2- (6- (4-^^>7M^-7i;^y) 

>- 2 3 H-^>X-f 5^/-JV- 5 -f JW -tfD'J^>- i--r 

6- (l-T-fe^;HfDU^>-2— f;w -5 - (4- Wh*^^) 

^x;^» -2-tru^>-2— r;i/-i h-^>xw$^7-;p • - h u 
io 7;w:*-dib»£[, 

1- (4- ( (6- (l-T-fe^l/tf OU^>-2— T;W -2-tf'J^>- 

2— op-ih-^>x<5^;-^-5-' r;p) 7i-;w try ^ 

>-2 (1H) 

6- (1 - 7t^tDiJ v>- 2 --r;i/) -5- ( (6- (5-*5P;|/- 

15 [i, 2, 4] -tW7^;i/-3--f;i/) trye?>-3— r;io 
>0 - 2 - tf y vy- 2 1 H-^>xV 

(2- (2- (5- ( (2 ' -7Mot*7lZJl/-4--<;W - 

2 - tf yV>- 2 — ()V- 1 H-^>X-f 5 6 — f ;w t?D y 5? 
>-.l— f/» -2-^7X^1/) jWWTSX 
20 6 - (l-7--k^;Hfny^>-2-<^) -5- ( (6- ( [1, 2, 
4] -m^77-Jl/-3-fJ0 H'J v^>- 3 — f^) -2-fcf 
'Jv>-2- iH-^>X-r$^/-;k 
6- (i-T*fe^;Hfay^>-2--i';w -5- (4- (2-^-2H 

-fh77-JV- 5 7x7*$/) - 2 2 -<f 1H- 

25 ^>X^yy*-;k 

5- {\-Ttt)V-Z-7)\,*uidUW>-2-4)V) -6- (4- 

^>x;i/*x;u) 7i;^» -2 -if u^>-2-^;p-ih-^>x<5 

6- (l-T-fe^;HfO'J> J >-2— f;W -5- ( (6- (2-*3MI/-2 
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H-fh7 l /-Jl/-5-^;V) b?US?>— 3 — t)V) Or*S/) -2-h?U5» 
-2— f 1H-^>X^5^/-Jk 

6- (l-7H5 ; ;HfP'J^>-2-'r;i/) -5- (.4- (2-*3\>P-2H 

-x h97-;w- 5— ow 7i;^» -2-tru^>-2--r;u-iH- 

5- (l-7-k^;i/-5-^^tfDUv>-2— r;W -6- (4- 

>tju*-jw 7x;^» - 2 - tru> ? >- 2 --r;p- 1 H-^>X-f 

6- (1 -T-k^;i/tfPUv>-2-^;i/) -5- ( (6- (2-pWP-2 
H-fh7^-5-^Jl/) bfU>>>-3— rf-*^) -2-fcf^>>> 

-2--f;v-iH-^>^5^/-;k 

6- (l-7tf;i/HD'J^>-2-^jW -5- (6- (^h^^^^Ptf 
2- (2- (5- (4- (2-^^-2H-fh7y-^-5-^) 7i 

- 2 -tfu>>>- 2 ->r ;u- 1 h-^>xW 5^7-;p- 6 — r;i/) 

2- (5- (4- (2-^-2h-tH77-jp-5- r;w 7x;+-> 
) -2-tfu^>-2— r;i/- iH-^>x-r$yy-;i/-6-' ow trnu 

5 ' - ( (6- (1 -7-fe9^t£oU>*>-2-<;i/) -2-tfU> ? >-2- 

-f iH-^>x^$^i/-;i/- 5 -2H-1, 2'-e 

3- (4- ( (6- (l-7*fe5 t ^tfoU^>-2-^;W -2-t?U5>>- 

2— r;i/-iH-^>x>r$*v-;w-5-' r;w a-*^) 7x-;w -1, 

6- (l -7ir^;Vtfau^>-2 -5- ( (6-pWH£U^>- 

3— r;W -2-tfU> > >-2-<;p- iH-^>X-f 5^/— ;k 



WO 2005/063738 



542 



PCT/JP2004/019843 



6- (l-7-fe^;i/tfD«J^>-2— iM -5- ( (6-tf^v?>-2~r 

6- (1 -7^)V-Z-y)VtU\Lu\)V>-2— -5- ( (2 ' - 
7^Dlf7i^-4-fJW -2-t!iJi?>-2-^-lH- 

3- (4- ( (6- (i-7-fe^;nfpu^>-2— r;w -2 

2— r^-iH-^>x^5^/-;i/-5— r;w 7i-;w -1, 

3 -**u-r/u s»- 2 

6- (l-7iz5P;HfnUv>-2 — r^V) -2 2-' r;i/-5- 

( (6-if7S?>-2— r;nfu^>-3— r;w *-=^» -ih-^>x-t 

6- (l-7-fe^;Hrfn'J^>-2— ()V) -5- ( (6- (5-^^;l/- 
[1, 2, 4] -tW7!/-;P-3-fJP) tfij^>_ 3 _^ ; p) ^ 

^) -2-tf^i^>-2— r;p- iH-^>x-r$yv-;K 

1- (4- ( (6- (l-7-fe5 t ;HfOU^>-2— f;W -2-tf5>>>- 

2— r;i/-iH-^>^5^y-jl/-5- -OP) 7x-;w x^y 

6-.(l-7-fe^;H^D«JS?>-2— fJW) -5- (4- (5-*^;P- [1, 

2, 4] -^u-5?ry-;p-3— <;w 7i;^» -2-fc!5e»-2- 
•4 )V— lH—^OX-i 5. ? y-;k 

6- ( l - 7 5 - ^^JHfn ij 2 - -5- (4-**> 
x;i/3j%-;i/-7xy^^) - 2 - tf^v>- 2 1 h-^>x< 

N-*3\>|/-2- (2- (5- (4- (2-^^-2H-fh7^- 
6- (l-7-fe5 L ;U-5-^5 i ;i/trDU^>-2— r;i/) -5- ( (6- 



WO 2005/063738 PCT/JP2004/0 19843 

543 

1- (1- (6- (4-^>yUI/*~;P-7x/*-» -2-fc?U5»- 

2 ->r 3h-^>x^5^/-;p- 5 --r;w.-trnu^> - 2— r 

;W -x#/>, 

5 1- (1- (6- (6-^^>7,JU*-;l/-t!U> J >-3-<;|/^-+i/) - 

2- fcfy^>-2-<;i/-3H-^>x<5^/-;v-5-<;w) -tfuu.^ 
>-2— r;W -x*/x 

1- (1- (6- (6 -x*>x;i/*xjv- tru$»- 3 -- om-^ps/) - 
2 - if 7 > - 2 - ^- 3 h - ^>x< 5 y - 5 — < ;w - tr n u 5? 

10 >- 2— r;W -x^/>3gb<& 

1- (1- (6- (6-x^>x;u^x;i/-tf u^>- 3--rjp^^r~» - 

2- tf^> ? >-2— r;i/-3H-^>x-r^^y-;i/-5— r;v) -4-7^ 

7© (1) - (3) frbtezwmmm 

( 1 ) 1 7bm 1 9 o^rn* 1 ^cfB®©^^, 

(2) (a) - (h) frttzm&t)M9lZtlZlX\t2&>±.<D{bGto 
. (a) |(D^3tt-«3 

20 (b) k'^-yy-F 

(c) PPAR 73XX7. h 

(d) -f>7JJ> 
(e) 

(f) BftM 
25 (g) -f >X'JX Rtf 

(h) d p p - 1 v {y^^vfr^j-tr-M 1 v) mmm 
(3) i^jtffifsnsaft. 
2 1 . m$tm 1 75s 1 9 ©viTti^ 1 m\z^m<D{t^mxj,i : tom^m\z^ . 



WO 2005/063738 



544 



PCT/JP2004/019843 



2 2 . m&m mm 20 ©urn* i &\zftm<D{b&<bx\t j t<Dm#mzi/t& 
2 3 . m&m 1 2 o ©v>rn* i m-mmofc&mxu^nm^mizffr® 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019843 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C07D401/04, 401/12, 401/14, 403/04, 405/14, 413/04, 413/14, 

417/04, 417/14, A61K31/4192, 31/4196, 31/4245, 31/426, 31/427, 
31/433, 31/4439, 31/444, 31/4709, 31/496, 31/497, 31/506, 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

inL.Lx lu /L>*iui/ u 4 , 4U1/1Z, 4U1/14, 4UJ/Q4, 405/14, 413/04, 413/14, 

417/04, 417/14, A61K31/4192, 31/4196, 31/4245, 31/426, 31/427, 
31/433, 31/4439, 31/444, 31/4709, 31/496, 31/497 f 31/506, 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA(STN), REGISTRY (STN) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages ■ 


Relevant to claim No. 


X 
A 


WO 2003/4488 Al (Kairon Corp 
16 January, 2003 (16.01.03), 
Full text 
& JP 2004-536113 A 


.), 


1-17,20-23 
18-19 


A 


JP 2000-26430 A (Taisho Pharmaceutical Co., 
Ltd.), 

25 January, 2000 (25.01.00), 
Full text 
(Family: none) 


1-23 


A 


Wolfgang K.-D. Brill, Solid-phase synthesis 
of 2, 6, 8-trisubstituted purines, Tetrahedron * 
Letters, 2001, Vol.42, No. 37, pages 6515 to 
6518 


1-23 


1 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

*L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document pubi ished prior to the international filing date but later than the 
priority date claimed 


T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X* document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

*&" document member of the same patent family 


Date of the actual completion of the international search 
03 March, 2005 (03.03.05) 


Date of mailing of the international search report 
22 March, 2005 (22.03.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 




Facsimile No. 




Telephone No. 





Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/019843 



Continuation of A. CLASSIFICATION OF SUBJECT MATTER 
(International Patent Classification (IPC) ) 

Int. CI 7 31/5377, A61P3/04, 3/10, 9/10, 13/12, 25/00, 43/00 

(According to International Patent Classification (IPC) or to both national 
classification and IPC) 



Continuation of B. FIELDS SEARCHED 

Minimum documentation searched (International Patent Classification (IPC) ) 

Int. CI 7 31/5377, A61P3/04, 3/10, 9/10, 13/12, 25/00, 43/00 

Minimum documentation searched (classification system followed by 
classification symbols) 



Form PCMSA/210 (extra sheet) (January 2004) 



H&ffiffi*^ PCT/JP2004/0 1 9 843 



a. m<oRtz&w<o&m mmmnm (ipo ) 

Int. CI' C07D401/04, 401/12, 401/14, 403/04, 405/14, 413/04, 413/14, 417/04, 417/14, A61K31/4192, 31/4196, 31/4245, 31/ 
426, 31/427, 31/433, 31/4439, 31/444, 31/4709, 31/496, 31/497, 31/506, 31/5377, A61P3/04, 3/10, 9/10, 13/12, 25/00, 43/00 



Int. C1 T C07D401/04, 401/12, 401/14, 403/04, 405/14, 413/04, 413/14, 417/04, 417/14, A61K31/4192, 31/4196, 31/4245, 31/ 
426, 31/427, 31/433, 31/4439, 31/444. 31/4709, 31/496, 31/497, 31/506, 31/5377, A61P3/04, 3/10, 9/10, 13/12, 25/00, 43/00 



CA (STN) .REGISTRY (STN) 







ftjfc©eB©§-§- 


X 
A 


WO 2003/4488 Al (#-f n V =« — # W *> a ^) 
2003. 01. 16, £dt & JP 2004-536113 A 


1-17, 20-23 
18-19 


A 1 


JP 2000-26430 A (*jE§3£tft:&£;%t) 
2000.01. 25, £3t (77 5P-4U 


1-23 


A 


Wolfgang K.-D. Brill, Solid-phase synthesis of 2, 6, 8-trisubsti 
tuted purines, Tetrahedron Letters, 2001, Vol. 42, No. 37, Pages 65 
15-6518 


1-23 



□ C*©«tfct>Xtt3»W**tTV%5. 



taj m^m^<oh^mx^£<, Hmsffi*****- 
t© 

rPj BG&lfflSlBlJtrC, d>o^5fe«|©^5g(D^igt«;5ttffi 



©3&©fc*fc3iflr*-5t© 

©JfftttXttJtSM&Pfcv* i fcft* fc© 

r&j h7 7 s y-stt 



0 3. 0 3. 2 0 0 5 


hrihse«#(o»sb 22 3 2005 


B*B4#ST/T (ISA/JP) 
Stf£#-^1 0 0-8 9 1 5 
JCKSS^ft H E®** g|HT B 4 # 3 -gr 


®fg#-^ 03-3581-1101 P 


4C 


3 2 2 9 


3 4 5 2 



SttPCT/ISA/2 10 (12^) (2004^11) 



WO05-063738 



1 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Specification 

Novel 2-heteroaiyl substituted benzimidazole derivative. 
The Field of Technology 

This invention relates to the following, namely, glucokinase activator containing as effective 
ingredient 2-heteroaryl substituted benzimidazole, which is useful in field of medicine. 
Furthermore, it relates to a novel 2-heteroaryl substituted benzimidazole derivative. 

Background technique. 

Glucokinase (GK) (ATP : D-hexose 6-phosphotransferase, EC2.7.1.1) is one of the 4 types of 
kinases of mammals (hexokinase IV). The hexokinase is the enzyme of the first step of the 
glycolytic pathway and catalyses the reaction from glucose to glucose-6-phosphate. The 
expression of glucokinase is mainly localised in liver and pancreatic £ cells, and plays an 
important role in the glucose metabolism of the whole body by controlling the rate limiting step 
of the glucose metabolism of these cells. The glucokinases from liver and pancreatic (J cells have 
different sequences of the N-terminal 15 amino acids due to difference in splicing, however, 
enzymatic characteristics are the same. In three hexokinases (I, II and III) other than glucokinase, 
the enzyme activity reaches saturation at glucose concentration of 1 mM or less, whereas die Km 
of glucokinase with respect to glucose is 8 mM which is close to the physiological blood sugar 
value. Accordingly, in the form of responding to the blood sugar change from normal blood sugar 
(5 mM) to elevated blood sugar after meals (10-15 mM), facilitation of intracellular glucose 
metabolism takes place via glucokinase. 

A hypothesis has been proposed from about 10 years ago, wherein the glucokinase acts as the 
glucose sensor of liver and pancreatic 0 cells [cf. for example, Garfinkel et al., Computer 
modeling identifies glucokinase as glucose sensor of pancreatic p-cells, American journal 
Physiology), Vol. 247 (3Pt2), 1984, pp. 527-536]. 

It is becoming clear from the recent results of glucokinase gene manipulation mice that in fact, 
the glucokinase plays an important role in the glucose homeostasis of whole body. The mouse in 
which glucokinase gene has been destroyed dies shortly after birth [cf. for example. Transgenic 
Knockouts reveal a critical requirement for pancreatic (3-cell glucokinase in maintaining glucose 
homeostasis, Cell, Vol. 83, 1995, pp. 69-78], on the other hand, in the normal and diabetes 
mellitus mice that overexpressed glucokinase, the blood glucose level becomes low [cf. for 
example. Ferre T, et al. Correction of diabetic alterations by glucokinase, Proceedings of the 
National Academy of Sciences of the U.S.A., Vol. 93, 1996, pp. 7225-7230]. 

As a result of increase in the glucose concentration, although the reactions of the liver and die 
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pancreatic 0 cell differ, both responds in the direction of lowering the blood sugar. The pancreatic 
P cell starts to secrete more insulin, and the liver takes in sugar and stores as glycogen and at the 
same time, lowers the sugar release. 

In this way, the fluctuation of giucokinase enzyme activity plays an important role in glucose 
homeostasis of mammals through liver and pancreatic P cell. In the cases that develop diabetes 
meilitus in youth, called MODY2 (maturity-onset diabetes of the young), a mutation in 
giucokinase gene is discovered, and the lowered activity of giucokinase becomes the cause of 
blood sugar elevation [cf. for example, Vionnet N. et al., nonsense mutation in the giucokinase 
gene causes early-onset non-insulin-dependent diabetes meilitus, Nature Genetics, Vol. 356, 1992, 
pp. 721-722]. 

On the other hand, the lineage having mutation that increases giucokinase activity is also found, 
and such persons display hypoglycemic symptoms (cf. for example, Glaser B, et al, Familial 
hyperinsulinism caused by an activating giucokinase mutation, New England Journal Medicine, 
Vol. 338, 1998, pp. 226-230]. 

From these, giucokinase also functions as glucose sensor in human and plays an important role in 
glucose homeostasis. On the other hand, blood glucose control using giucokinase sensor system 
is regarded as possible in many type II diabetics. Because the giucokinase activator can be 
expected to have insulin secretion facilitation action of pancreatic p cell and sugar up take 
facilitation and sugar release suppression action by the liver, it is considered as useful as 
therapeutic drug for the type II diabetes meilitus patients. 

Recently, it became clear recently that pancreatic p cell type giucokinase was expressed in rat 
brain, in particular, located in the feeding centre (Ventromedial hypothalamus, VMH). About 
20% of VMH is called glucose responsive neurons, and has been considered from the past to play 
an important role in body weight control. When glucose is administered to rat brain, the food 
consumption falls, whereas, when the glucose metabolism is suppressed by intracerebral 
administration of glucosamine, an glucose analogue, overfeeding is observed. From 
electrophysiological experiments, the glucose responsive neurons are activated in response to 
physiological glucose concentration change (5-20 mM), however, when the glucose metabolism 
is suppressed with glucosamine or the like, activity suppression is observed. As the glucose 
concentration detection system of VHM, a mechanism via giucokinase similar to the insulin 
secretion of pancreatic P cell is assumed. Accordingly, a substance that activates the giucokinase 
of VHM in addition to liver and pancreatic P cell has a potential to correct obesity that becomes a 
problem in may type II diabetic meilitus patients as well as the blood sugar correction effect 
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From the above description, the compound having glucokinase activation action is useful as 
therapeutic agent and/or preventive agent of diabetes mellitus, or as therapeutic agent and/or 
preventive agent of chronic complication of diabetes mellitus such as retinopathy, nephropathy, 
neurosis, ischemic cardiac disease, arteriosclerosis or the like, and moreover as therapeutic agent 
and/or preventive agent of obesity. 

As far as benzimidazole derivative is concerned, for example, compounds represented by 
following formula 




have been described (cf. for example Kokai 2000-026430). 

Although the compound described by the aforesaid formula has a substituent at the 2 position of 
benzimidazole skeleton, the substituent thereof is 4-chlorophenyl and it is different from the A 
ring in accordance with this invention. 

Moreover, the application of the said compound relates to interleukin production suppression, and 
there is no description that the said compound is useful for the therapy and/or prevention of 
diabetes mellitus, nor, there is a description suggesting this. 

Moreover, as far as benzimidazole derivative is concerned, for example, compounds represented 
by following formula 




are described (cf, for example, W 02004-017963). 

The compound described by the aforesaid formula contains only one substituent on benzene ring 

of the benzimidazole skeleton, moreover although it has a substituent in 2 position of the 

benzimidazole skeleton, the substituent thereof is 5-chlorothienyl, and it is different from the A 
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ring in accordance with this invention. 

Moreover, the application of the said compound relates to Factor Xa and Factor Vila inhibitors, 
and there is no description that the said compound is useful for the therapy and/or prevention of 
diabetes mellitus, nor, there is a description suggesting this. 

Disclosure of the invention . 

Problems to be overcome by this Invention. 

The object of this invention is to put forward novel 2-heteroaryl substituted imidazole derivative 
and glucokinase activator using this and in particular to put forward a therapeutic agent and/or 
preventive agent of diabetes mellitus and obesity. 

These inventors carried out assiduous investigation in order to develop a novel diabetes mellitus 
drug which has drug efficacy exceeding the preexisting diabetes mellitus drug due to different 
action from aforesaid preexisting drugs, and a novel diabetes mellitus drug having new efficacy, 
as a result, the novel 2-heteroaryl substituted benzimidazole derivative has glucokinase activation 
action. This invention was completed based on this discovery. 

Namely, this invention relates to the following: 

(1) A compound represented by Formula (1-0), or pharmacologically acceptable salts thereof 




(1-0) 



(wherein, X denotes a carbon atom or nitrogen atom, 

X|, X2, X3 and X4 each independently denote carbon atom or nitrogen atom, 

A ring denotes a 5-6 membered nitrogen containing heteroaromatic ring represented by formula 



(ID 



X, 




Ring A 



which may containing 1-3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen 
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atom in the ring (excluding the nitrogen atom represented by N* in formula II), or a bicyclic ring 
in which the said nitrogen containing heteroaromatic ring and phenyl or pyridyl are condensed, 
R 1 denotes aryl or a 4-10 membered monocyclic or bicyclic heterorings containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said R 1 
may be each independently substituted with lto 3 R 4 , moreover, when the said heteroring is an 
aliphatic heteroring, it may contain 1 or 2 double bonds), 

R 2 each independently denote hydroxy, formyl, -CH3-JV -OCH3-eF a , amino, CN, halogen, 
akyl or (CH 2 )i^OH, 

R 3 denotes -C,^ alkyl, -(CH 2 ),-<rOH, -C(0>OC,^ alkyl, -<CH 2 )i.6-OC,_6 alkyl, -(CH 2 )i-6-NH 2 , 
cyano, -C(0)-Ci-6 alkyl, halogen, -C 2 ^alkenyl, -OCi^alkyl, -COOH, -OH or oxo, 
R 4 each independently, 

-C1-6 alkyl (the said alkyl may be substituted with the same or different 1 to 3 hydroxy, halogen, 
-OC(0)-Ci. 6 alkyl (die said alkyl may be substituted with 1 to 3 halogen), or -OCi^ alkyl) 

- C3-7 cycloalkyl, 

- C 2 _6 alkenyl, 
-C(0)-N(R 51 )R 52 , 
-S(0) 2 -N(R 5, )R 52 , 

-0-Ci_6 alkyl (the said alkyl may be substituted with halogen or N(R 51 )R 52 ), 
-S(O) 0 - 2 -Ci_<> alkyl, 

-C(0)- Ci.6 alkyl (the said C14 alkyl may be substituted with halogen, amino, CN, hydroxy, -O- 
C M alkyl, -CH 3 ^F a , -OC(0)-C M alkyl, -N (C^ alkyl)C(0)0-C,^ alkyl, -NH-C(0)0-C w alkyl, 
phenyl, -N(R 5l )R 52 -NH-C(0)-C,_6 alkyl, -N (C,^ alkyl)-C(0)-C M alkyl or -NH-S(O) 0 . 2 -C^ 
alkyl), 

-CXS)-C 3 .7 cycloalkyl, 
-C(S)-C M alkyl, 
-C(0)-0-C w alkyl, 
-(CH 2 )( M -N(R 53 )-C(0)-R 54 , 
-N(R 53 )-C(0)-0-R 54 , 

-C(0)-aryl (the said aryl may be substituted with halogen), 
~C(0)-heteroaromatic ring, 
-C(0)-aliphatic hetero ring, 

hetero ring (the said hetero ring may be substituted with -C^ alkyl (the said -Ci^ alkyl may be 
substituted with halogen or -O-C1-6 alkyl), 

phenyl (the said phenyl may be substituted with halogen, -Ci^ alkyl, -O-C^ alkyl), 
halogen, CN, formyl, COOH, amino, oxo, hydroxy, hydroxy amidino or nitro, 
R 51 and R 52 each independently denote hydrogen atom, -C\* alkyl, 
or 4-7 membered hetero ring formed by linking nitrogen atom, R 51 and R 52 together, 
R 53 denotes a hydrogen atom or -C\* alkyl, 
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R 54 denotes -C^ alkyl or, 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 
R 54 , and -N-C(O)- together or 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 

R 54 , arid -N-C(0)-0- together (the said aliphatic hetero ring may be substituted with oxo, and 

moreover, the said aliphatic hetero ring may contain 1 or 2 double bonds in the ring), 

X 5 denotes -0-, -S-, -S(O)-, -S(0) 2 -, single bond or -O-d-6 -alkyl", 

a denotes, each independently, an integer of 1, 2 or 3, 

q denotes an integer of 0-2, 

m denotes an integer of 0-2] 

(wherein the following cases were excluded: 

the case wherein one of X 5 is -0-, ^S-, -S(O)- or -S(0) 2 -, and the other X 5 is single bond, and also 
R 1 is aryl or nitrogen-containing aromatic heteroring containing 1-4 heteroatoms selected from 
nitrogen atom, sulfur atom and oxygen atom (the said aryl may be substituted with 1-3 R 4 ), 
the case wherein both X 5 are single bonds, or 
the case wherein both R 1 are aliphatic heteroring). 

Moreover, this invention also relates to the following: 

(2) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein in formula (1-0), Xi to X4 are all carbon atoms, or 

(3) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein in formula (1-0), X 5 is -O-, -S-, -S(O)-, -S(0) 2 - or single bond. 

Moreover, this invention also relates to the following: 

(4) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein the compound represented by formula (1-0) is the formula (1-1) 




[in the formula, R n denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), and also 

X51 denotes -O-, -S-, -S(O)- or -S(0) 2 -, and the other symbols are the same as above]. 
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Moreover, this invention also relates to the following: 

(5) a compound in accordance with aforesaid (4) or pharmacologically acceptable salts thereof, 
wherein in formula (1-1), both R u are phenyl which may be substituted with 1-3 R 4 , or 

(6) a compound in accordance with aforesaid (4) or pharmacologically acceptable salts thereof, 
wherein in formula (1-1), both R u are 5 or 6-membered nitrogen-containing heteroaromatic ring 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ), or 

(7) a compound in accordance with aforesaid (4) or pharmacologically acceptable salts thereof, 
wherein in formula (1-1), one of the R n is phenyl which may be substituted with 1-3 R 4 and also 
the other R u is 5 or 6-membered nitrogen-containing heteroaromatic ring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ). 

Furthermore, this invention also relates to the following: 

(8) a compound in accordance with aforesaid (1) or pharmacologically acceptable salts thereof, 
wherein the compound represented by formula (1-0) is the formula (1-2) 




Ring A 



d-2) 

[in the formula, R n denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), 

R 12 denotes 4 to 7-membered nitrogen-containing heteroring having as hetero atom constituting 
the hetero ring at least one nitrogen atom and also as other hetero atom, 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom (the said R 12 may be substituted with 1-3 R 4 , 
and moreover, when the said hetero ring is an aliphatic hetero ring, it may contain 1 or 2 double 
bonds), 

X 5 i is -O-, -S-, -S(O)- or -S(0) 2 -, 

X 52 is -0-, -S-, -S(O)-, -S(0) 2 - or single bond, and the other symbols are the same as above]. 
Moreover, this invention also relates to the following: 

(9) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero 
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ring having as hetero atom constituting the hetero ring at least one nitrogen atom and also as 
other hetero atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom 
(the said nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 ) and also X 52 is 
a single bond, or 

R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having as hetero atom 
constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover containing 
1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero ring may be 
substituted with 1-3 of aforesaid R 4 ) and also X 32 is -O-, -S-, -S(O)- or -S(0) 2 -, 

(10) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero 
ring having as hetero atom constituting the hetero ring at least one nitrogen atom and also as 
other hetero atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom 
(the said nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 ) and also X 52 is 
a single bond, or 

(1 1) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having 
as hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero 
atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover 
containing 1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero 
ring may be substituted with 1-3 of aforesaid R 4 ) and also X 52 is -0-, -S-, -S(O)- or -S(0) 2 -, 

(12) a compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having 
as hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero 
atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover 
containing-1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero 
ring may be substituted with 1-3 of aforesaid R 4 ) and also X 52 is -0-. 

Moreover, this invention also relates to the following: 

(13) a compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-11) 




R 11 



(Ml) 



(each symbol is the same as above), 
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(14) a compound in accordance with aforesaid (13) or pharmacologically acceptable salts thereof, 
wherein in formula (1-12), both X 51 are -0-, 

(15) ) a compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (I- 1 2) 




(M2) 

(each symbol is the same as above), 

(16) a compound in accordance with aforesaid (15) or pharmacologically acceptable salts thereof, 
wherein in formula (1-12), both X$i are -0-. 

Moreover, this invention also relates to the following: 

(17) a compound in accordance with aforesaid (10) or pharmacologically acceptable salts thereof, 
wherein R 12 in formula (1-2) is formula (III-l) 




(IIH) 

or formula (III-2) 




(111-2) 

[wherein, n denotes an integer of 1-3, and R 41 denotes the group same as the aforesaid R 4 ). 
Moreover, this invention also relates to the following: 

(18) a compound in accordance with any one of aforesaid (1) to (17) or pharmacologically 
acceptable salts thereof, wherein the A ring is thiazolyl, imidazolyl, isothiazolyl, thiadiazolyi, 
oxadiazolyl, triazoiyl, oxazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrazolyl or 
pyrimidinyl which may be substituted with 1-3 of aforesaid R 4 . 

Moreover, this invention also relates to the following: 

(19) a compound or pharmacologically acceptable salts thereof, wherein the compound 
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represented by formula (1-0) is 
5-(4-methanesulphonyl-phenoxy)-2-pyrazin-2-^^^ 
5-(2-carbamoyl-phenoxy)-2-pyridm-2-yl-6^ 
zole, 

5^2-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-metha^ 
zole, 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-meth^ 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulphonyl-pyri 
1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridto-3-yloxy>6-(6-m^ 
1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulphonyl-pyridin-3-ylox 

-pyrazol-3 -yl)- 1 H-benzimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesi^ 

5-(2-fluoro-phenoxy)-2-pyridm-2-yl-6-(6-eto 

5-(2-fluoro-phenoxy)-2-(lH-pyrazol-3-yl)-6-(6-eth^ 

le, 

5-(2,3-difluoro-phenoxy)-2-(l-methyl-lH-pyrazol^ 
-benzimidazole, 

5-(2,4-difluoro-phenoxy)-2-pyrazm-2-yl-6-(6 
» 

5-(2,5-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-eth^ 
> 

5-(2,6-difluoro-phenoxy)-2-pymm-2-yl-6^6-ethan^ 
i 

5-(2,6-difhioro-phenoxy)-2-(l -methyl- 1 H-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)- 1H 
-benzimidazole, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfo^ 
le, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfo^ 

5-(2-cMoropyridin-3-yloxy)-6-(6-ethanesu^^^ 

5-(2-chloropyridin-3-yloxy)-6-(6-ethanes^ 

5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulfon^ 
e, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-eto 
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benzimidazole, 

5-(2-difluoromethoxy-pyridm-3-ylo^ 
benzimidazole, 

5-(2-difluoromethoxy-pyridinO-yloxy)-6^ 
dazoie, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-^^ 
idazole, 

5-(2,6-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-ylo 
zole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6^ 1 H-benzimidazol 

e, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridin^2-yI-6-(6-e^ 
azole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyridin-2^ 
midazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yW^ 
ole, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyra2in-2-yl-6^ 
azole, 

5^2-fluoro-6-(tetrazol-5-yl)-phenoxy)-2-p^ 
enzimidazole, 

5-(2-difluoromethoxypyridin-3-yloxy)-6-(3-chto^^ 
1 H-benzimidazole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methan^ 

4-(2,6-difluoro-phenoxy)-6-(6-methanesulphon^^ 

zole, 

4-(2,6-difluoro-phenoxy)-6-(6-methanesu^ 
zole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfo^ 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfo^ 

• * 

4-( 1 -methyl-2-oxo- 1 ,2-dihy dro-pyridm^ 
H-benzimidazole, 

4-(2,6-<Mfluoro-phenoxy)-6-(6-ethanesuto^ 
dazoie, 

4-(2-fluoro-phenoxy)-6-(6-ethanesulfony l-pyridin-3-yloxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 
4-(2,3-difluoro-phenoxy)-6-(6-ethanesulfonyl-p^ 
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4<2,5-difluoro-phenoxy)-6-(6-ethan^ 

9 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-e^ 
azole, 

4-(2-cy ano-6-fluoro-phenoxy)-6-(6-methanesulphony l-pyridin-3 -yloxy)-2-pyridin-2-yl- 1 H-benzi 
midazole, 

4- (2-cyano-6-fluoro-phenoxy)-6-(6-meA 
midazole, 

H2-(6-(5-bromo-pyridin-2-yloxy)-2-pyridin^ 
ne, 

H2^6-(6-methanesulphonyl-pyridin-3-yto^ 

1- yI)-ethanone, 

H2-(6<44iydroxyme%l-phenoxy)-2-py^ 
one, 

1 ^2^6-[4-methanesulphonyl-phenoxy]-2-pyrti^ 1 -y l)-et 

hanone, 

2- (6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yW 
amide, 

2-hy droxy- 1 -(2<6-(4-methanesulphonyU 
lidin-l-yl)-ethanone, 

1- (2-(6-(6-ethanesulfonyl-pyridin-3-yloxy>^^ 
)-ethanone, 

H2-(6-(4-methanesulphonyl-pheM 
hanone, 

2- fluoro- 1 <2-(6-(4-methanesulphonyI-phenoxy )-2-pyridin-2-yl-3H-benzimidazoi-5-yl)-pyrrolidi 
n-l-yl)-ethanone, 

5- (6-(l-ac*tyl-pynx>Udin-2-yL>2-py^^ 
H2^6^4-methanesulphonyl-phenoxy)-2-p^ 
methylamino-ethanone, 
H2-(6^4-methanemlphonyl-pheM 
yl)-ethanone, 

l-(4-fluoro-2-(6-(4-methanesulphonyl^ 
n-l-yl)-ethanone, 

N-(5^6-[l-acetyl-pyrrolidin-2-yl]-2-p^^ 
mide, 

l-(2-(2-(5-bromo-pyridin-2-yl)-6-(4-m^ 
din-1 -yl)-ethanone, 
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N-(2-(2-[6-(4-methanesulphonyl-phenoxy]-2-pyri^ 
)-2-oxo-ethyl)-acetamide, 

6-( 1 -acetylpyiTolidm-2-yl)-5-(4-(methoxymethyl) phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole • 
mono trifluoroacetate, 

1- (4-((6-(l-acetylpyrroUdin«2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yi) oxy) phenyl) 
pyridine-2( 1 H)-one, 

6-(l -acetyIpyiTolidin-2-yl)-5-((6-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

(2-(2-(5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl- 1 H-benzimidazol-6-yl) 
py rrolidin- 1 -yl)-2 -oxoethyl) methylamine, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-[[l,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl-l H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 

6- (l-acetylpyxrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

5- {l-acetyl-5-methyipyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 

6- (l-acetylpyrrolidin-2-yl)-5-((6-(2-metbyl-2H-tetrazol-5-yI) pyridin-3-yl) 
oxy )-2-pyrazin-2-yl- 1 H-benzimidazole, 

6-(l -acetylpyrrolidin-2-yl)-5-(6-(methoxymethylpyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

2- (2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanol, 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl)phe 
pyrrolidine- 1-carboxamide, 

5 1 -((6-( 1 -acety lpyiTolidin-2-yl)-2-pyridin-2-yl- 1 H-benzimidazol-5 -yl) 
oxy)-2H-l^ , -bipyridin-2-one, 

3- (4-((6-(l-acetylpyn-oUdin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) 
phenyl)- 1 ,3 -oxazoiidin-2-one, 

6-(l -acetylpyrrolidin-2-yl)-5-((6-methylpyridin-3-yl) oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l -acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-yl pyridin-3-yl) 
oxy)-2-pyridin-2-yl-l H-berizimidazole, 
6-(l-acetyl-3-fluoropyrrolidin-2-yl)-5-((2 , -fluorobiphenyl-4-yl) 
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oxy)-2 -pyridin-2-yl- 1 H-benzimidazole, 

3-(4-((6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) 
phenyl)-l ,3-oxazolidin-2-one, 

6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-5-((6-pyrazin-2-yl pyridin-3-yl) 

oxy)-lH-benzimidazole, 

6^1-acetylpyiTolidin-2-yl^ 

oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(4-((6-(l -acetyl pyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) ethanone, 

6-(l-acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[l,2,4]-oxadiazol-3-yl) 

phenoxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

6-(l-acetyl-5-memylpyrrolidm-2-yl)-5-^ 

midazole, 

N-methyl-2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanamine, 

6-(l -acetyl-5-methylpyrrolidin-2-yl)-5-((6-(methoxymethyl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 
l-(l-(6-(4-memanesulphonyl-phenoxy)-2-p 
hanone, 

1- (l-(6-(6-meraanesulphonyl-pyridm-3-yloxy>^ 

2- yl)-ethanone, 

l-(l-(6-(6-emanesulfonyl-pyridin-3-yloxy)-2-pyrazm-2-yl-3H-benzimidazol-5-yl)-pyrroli 
)-ethanone, or 

l-(l-(6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-3H-benzimidazol-5-ylH 
lidin-2-yl)-ethanone. 

Moreover, this invention also relates to the following: 

(20) a medicinal composition comprising the following (l)-(3) to be used for therapy, prevention 
and/or delay of onset of type II diabetes mellitus; 

(1) a compound in accordance with any one of the said (1) to (19), 

(2) a compound of 1 or 2 or more, selected from the group comprising following (a)-(h), 

(a) other glucokinase activator, 

(b) bis-guanide, 

(c) PPAR agonist, 

(d) insulin, 

(e) somatostatin, 

(f) a-glucosidase inhibitor, 

(g) insulin, and 

(h) DPF-IV (dipeptidyl peptidase IV) inhibitor 
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(3) a pharmacologically acceptable carrier, 

(21) a glucokinase activator containing as effective ingredient a compound in accordance with 
any one of the said (1) to (19) or pharmacologically acceptable salts thereof, 

(22) a therapeutic and/or preventive agent of diabetes mellitus containing as effective ingredient a 
compound in accordance with any one of the said (1) to (20) or pharmacologically acceptable 
salts thereof, or 

(23) a therapeutic and/or preventive agent of obesity containing as effective ingredient a 
compound in accordance with any one of the said (1) to (20) or pharmacologically acceptable 
salts thereof. 

Ideal form for Carrying Out the Invention 

Below the meanings of the terms used in this specification are explained, and the compounds in 
accordance with this invention are described in further detail. 

In this specification, as following group, the species listed below can be nominated unless 
specified in particular. 

As "aryl", hydrocarbon aromatic ring of carbon number 6-14 is meant preferably, and for 
example phenyl, naphthyi, biphenyl, anthryl and the like are proposed, among these, phenyl, 
naphthyl or biphenyl are preferred, and phenyl is more preferred. 

As "Ci-6 alkyl", Cm alkyl containing straight chain or divergence is denoted, and for example 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, isoamyl, neopentyl, 
isopentyl, 1,1-dimethylpropyl, 1 -methyl butyl, 2-methylbutyl, 1,2-dimethylpropyl, hexyl, 
isohexyl, 1 -methyl pentyl, 2-methyl pentyl, 3-methyl pentyl, 1,1-dimethylbutyl, 
1,2-dimethylbutyl, 2,2-dimethyl butyl, 1,3-dimethyl butyl, 2,3 -dimethylbutyl, 3,3-dimethylbutyl, 
1-ethyl butyl, 2-ethyl butyl, 1,2,2-trimethylpropyl, l-ethyl-2-methylpropyl and the like may be 
proposed. 

As "C2-6 alkenyl", C2-6 alkenyl having a straight or branched chain is denoted, and for example, 
allyl, 2-propenyl, 1-butenyl, 2-butenyi, 2-methyl-2-butenyl, 1-pentenyl and the like may be 
proposed. 

As "C3-7 cycloalkyl", for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl 
and the like may be proposed. 

As "halogen", fluorine, chlorine, bromine or iodine is denoted. 
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As "-(CH^-OH", hydroxymethylene, hydroxy ethylene and the like may be proposed. 

As "-O-Ci-6 alkyl H , for example, methoxy, ethoxy, propoxy or tert butoxy and the like may be 
proposed. 

As "-(CH 2 )i-6-OCi.* alkyl", methoxymethyl, methoxyethyl, propyloxy methyl, isopropyl 
oxymethyl and the like may be proposed. 

As, M -C(0)-i-6 alkyl", acetyl, ethyl carbonyl, isopropyl carbonyl, propyl carbonyl and the like may 
be proposed. 

As "-C(0)OCi-6 alkyl", for example, methoxycarbonyl, ethoxycarbonyl or tert butoxycarbonyl 
and the like may be proposed. 

As "-(CH 2 )i-6-NH2 , \ aminomethyl, aminoethyl, aminopropyl and the like may be proposed. 

As n -NH-Ci-6 alkyl", for example, methylamino, ethylamino, propylaminp or 2-methyl 
butyl-amino and the like may be proposed. 

As "-N-di-(Ci^ alkyl)", it is meant a group in which the same or different aforesaid definition of 
"Q.6 alkyl" and N are linked, and for example dimethylamino, ethyl propylamino, 2-methyl 
butyl-1 -methylamino and the like may be proposed. Moreover, the same or different Cm alkyl in 
the "-N-di-(Ci_6 alkyl)" may form a ring together with nitrogen atom, and for example piperidine, 
pyrrolidine and the like are nominated as embodiment of the said ring. 

"-CH^Fa" means a group in which the 1-3 hydrogen atoms in methyl are substituted by fluorine 
atom, and for example, trifluoromethyl, difluoromethyl or fluoromethyl and the like may be 
proposed. 

"-OCH 3 ^Fa" denotes a group in which oxygen atom is combined with "-CHa^Fa" of the said 
definition, and for example trifluoromethoxy, difluoromethoxy or fluoromethoxy and the like 
may be proposed. 

The a denotes an integer of 1-3. 

In order to disclose further using examples of compounds in accordance with this invention, 
various notations used in formula (1-0), (1-1), (1-2), (Ml) or (1-12) will be explained with 
examples. 
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The compound represented by formula (1-0) in accordance with this invention will be explained. 




X 5 denotes -O-, -S-, -S(O)-, -S(0) 2 -, single bond or -O-Ci^-alkyl. 

R ] denotes aryl or a 4-10 membered monocyclic or bicyclic nitrogen-containing heteroririgs 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the 
ring. 

As "aryl" of the R 1 , the same aryl as the aforesaid definition may be proposed, and phenyl, 
naphthyl or biphenyl are preferred, and phenyl is more preferred. 

As "4-7 membered monocyclic or 9 or 10 membered condensed heteroring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring" of the R 1 , it is 
meant a monocycle of 4- 7- membered ring as the ring or 9- or 10-memebred bicyclic ring of 
aliphatic hetero ring or aromatic hetero ring wherein 1 to 4 of the ring constituting atoms are 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and the other atoms of 
the hetero ring constituting ring are carbon atoms. 

When nitrogen atom is contained in the said hetero ring, said nitrogen atom may form N-oxide. 

When 2 or 3 heteroatoms are present in the said hetero ring, these may be the same or different 

When the said hetero ring is aliphatic hetero ring, moreover, the methylene in the said hetero ring 
may be replaced with nitrogen atom, sulfur atom or oxygen atom, furthermore, the said sulfur 
atom mat be oxidized to form sulphenyl or sulfonyL 

As said hetero ring, for example, azetidinyl, thiazolidinyl, pyrrolidinyl, pyrrolinyl, 2-pyrrolidonyl, 
azepanyl, 2,5-dioxo pyrrolidinyl, 2-benzoxolinonyl, 1,1-dioxo tetrahydrothienyl, 2,4-dioxo 
imidazolidinyl, 2-oxo-[ 1 ,3,4]-(4-triazolinyl), 2-oxazolidinonyl, 5,6-dihydrouracilyl, 
1,3-benzodioxolyl, [l,2,4]-oxadiazolinyl, 2-azabicyclo [2.2.1] heptyl, 4-thiazolidonyl, 
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morpholinino, 2-oxo tetrahydrofuranyl, tetrahydrofuranyl, 2,3-dihydrobenzofuranyl, benzothienyl, 
isoxazolyl, tetrahydropyranyl, piperidyl, l-oxo-l,3-dihydroiso indolyl, piperazinyl, 
thiomorpholino, 1,1-dioxo thiomorpholino, tetrahydropyranyl, 1,3-dioxolanyl, homopiperazinyl, 
thienyl, isoxazolyl, imidazolyl, pyrrolyl, thiazolyl, thiadiazolyl, isothiazolyl, [l,2,4]-triazolyl, 
[l,2,3]-triazolyl, pyranyl, indolyl, pyrimidinyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, 
4-pyridonyl, quinolyl or iso quinolinyl may be proposed. 

Among these, as 4-7 membered monocyclic hetero ring, for example, azetidinyl, isoxazolyl, 
pyirolidinyl, 2-pyrrolidonyl, 2,5-dioxo pyrrolidonyl, moipholino, tetrahydrofuranyl, azepanyl, 
piperidyl, piperazinyl, thiomorpholino, tetrahydropyranyl, imidazolyl, triazolyl, oxadiazolyl, 
tetrazolyl, pyrazolyl, indolyl, thiazolyl, thiadiazolyl, pyrazinyl, pyridazinyl, pyridyl and the like 
may be proposed. 

Among these, as 4-7 membered monocyclic aliphatic hetero ring, for example, azetidinyl, 
pyrrolidinyl, piperidyl, piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, 
homopiperazinyl, imidazolidinyl, pyrazolidinyl and the like may be proposed. 

Among these, as 5 or 6 membered monocyclic heteroaromatic ring, for example, pyrrolyl, furyl, 
thienyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, 
thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and the like may be proposed. 

Among these, 9 or 10 membered condensed hetero ring, for example benzofuranyl, 
benzimidazolyl, benzothiophenyl, benzothiazolyl, benzo isothiazolyl, benzoxazolyl, benzo 
isoxazolyl, pyrido imidazolyl, quinolyl, isoquinolyl, quinoxalinyl, quinazolinyl, phthalidinyl, 
cinnolinyl, indolyl, indazolyl, purinyl, indolizinyl, isoindolyl, pteridinyl, naphthyridinyl and the 
like are proposed. 

As the said hetero ring, 4-7 membered monocyclic aliphatic hetero ring in which the at least one 
of the said hetero ring constituting atom is nitrogen atom or 5 or 6 membered heteroaromatic ring 
is preferred. 

R 1 may be substituted with 1-3 R 4 . 
Wherein, R 4 each independently denotes 

-Ci^ alkyl (the said alkyl may be substituted with the same or different 1 to 3 hydroxy, halogen, 
-OCXO)-Ci_6 alkyl (the said alkyl may be substituted with 1 to 3 halogen), or -OCi. 6 alkyl) 

- C3-8 cycloalkyl, 

- C 2 -6 alkenyl, 
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-C(0)-N(R 51 )R 52 , 
-S(0) 2 -N(R 5, )R 52 , 

-O-C^ alkyl (the said C\* alkyl may be substituted with halogen or N(R M )R 52 ), 
-S(0)o. 2 -C,^ alkyl, 

-C(O)- C|_6 alkyl (the said C^ alkyl may be substituted with halogen, amino, CN, hydroxy, -O- 
C.6 alkyl, -CH 3 -aF a , -OC(0)-C,_6 alkyl, -N (Ci* alkyl)C(0)0-Ci-6 alkyl, -NH-C(0)0-Ci-6 alkyl, 
phenyl, -N(R 5I )R 52 -NH-C(0)-C,-6 alkyl, -N (C|« alkyl)-C(0)-C,^ alkyl or -NH-S(O) 0 -2-C,.6 
alkyl), 

-C(S)-C 3 . 7 cycloalkyl, 
-C(S>C,^ alkyl, 
-C(0)-0-Ci.6 alkyl, 
-(CH 2 )o^-N(R 53 )-C(0)-R 54 , 
-N(R 53 )-C(0)-0-R 54 , 

-C(0)-aryl (the said aryl may be substituted with halogen), 
-C(0)-heteroaromatic ring, 
-C(0)-aliphatic hetero ring, 

hetero ring (the said hetero ring may be substituted with -C1-6 alkyl (the said -Cm alkyl may be 
substituted with halogen or -O-Ci-6 alkyl), 

phenyl (the said phenyl may be substituted with halogen, -Ci_6 alkyl, -O-Cm alkyl), 
halogen, CN, formyl, COOH, amino, oxo, hydroxy, hydroxy amidino or nitro. 

As "halogen" of R 4 denotes the same group as in the aforesaid definition. 

As "-Cm alkyl M of R 4 denotes an alkyl of carbon number 1-6 having straight chain or branching, 
and for example methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl, 
isoamyl, .neopentyl, isopentyl, 1,1-dimethylpropyl, 1-methylbutyl, 2-methylbutyl, 
1,2-dimethylpropyl, hexyl, isohexyl, 1-methyl pentyl, 2-methyl pentyl, 3-methyl pentyl, 
1,1-dimethylbutyl, 1,2-dimethylbutyl, 2,2-dimethyl butyl, 1,3-dimethylbutyl, 2,3-dimethylbutyl, 
. 3,3-dimethyl butyl, 1 -ethyl butyl, 2-ethyl butyl, 1,2,2-trimethylpropyl, l-ethyl-2-methylpropyl 
and the like may be proposed. 

The said H -C w alkyl" may be substituted with 1-3 hydroxy, halogen, -OC(0)-Cm alkyl (the said 
alkyl may be substituted wife 1-3 halogen ) or -0~Cm alkyl. 

When the said "Cm alkyl" contains 2 or 3 of the aforesaid substituent, these may be the same or 
different 

As halogen of said substituent, the same group as in the aforesaid definition may be proposed. 
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As -OC(0)-Ci-6 alkyl of said substituent, for example, methylcarbonyloxy, ethylcarbonyloxy, 
isopropylcarbonyloxy and the like may be proposed. 

The -OC(0)-Ci^ alkyl of said substituent mat be substituted with 1-3 halogen atoms of the 
aforesaid definition. 

As -O-Ci-6 alkyl of said substituent, for example, methoxy, ethoxy, propoxy, isopropoxy and the 
like may be proposed. 

The w -S(0)o-2-Ci^ alkyl" denoted by R 4 means a group in which the Ci^ alkyl of the said 
definition is combined with -S(0)o-2-> and for example -S-ethyl, -S-methyl, -S-isopropyl, 
-S-propyl, -S(0) 2 -methyl, -S(0) 2 -ethyl and the like may be proposed. 

The Ci.6 alkyl in said "-S(O) 0 .2-Ci-6 alkyl" may be substituted with hydroxy. 

As "-C3.8 cycloalkyl" of R 4 , the same groups as in the aforesaid definition may be proposed. 

As "-C2-6 alkenyl" of R 4 , the same groups as in the aforesaid definition may be proposed. 

The "C(0)N(R 5, )R 52 " of R 4 , means a substituted or unsubstituted carbamoyl group, or a group in 
which carbonyl and 4-7 membered aliphatic hetero ring formed by linking N, R 51 and R 52 
together. 

Among the "C(0)N(R M )R 52 " of R 4 , as the substituted carbamoyl which is substituted or 
unsubstituted, for example, carbamoyl, methyl carbamoyl, ethyl carbamoyl, isopropyl carbamoyl, 
propyl carbamoyl, ethyl methyl carbamoyl, dimethyl carbamoyl, isopropyl methyl carbamoyl, 
diisopropyl carbamoyl, diethyl carbamoyl and the like may be proposed. 

Among the "C(0)N(R 5l )R 52 " of R 4 , as the 4-7 membered aliphatic group, for example, azetidinyl, 
pyrrolidinyl, piperidino, piperazinyl, morpholino and the like may be proposed. Accordingly, as 
C(0)N(R 5, )R 52 , azetidine-1 -carbonyl, pyrrolidine-1 -carbonyl, piperidine-1 -carbonyl, 
piperazine- 1 -carbonyl, morpholine- 1 -carbonyl and the like may be proposed. 

As "-C(0)-0-Ci^ alkyl" of R 4 , the same group as in "-C(0)-0-Ci^ alkyl" of the said definition 
may be proposed. 



As "-O-Ci^ alkyl" of R 4 , the same group as in "-O-Cm alkyl" of the said definition may be 
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proposed. 

The said -O-Ci-6 alkyl may be substituted with halogen or N(R 51 )R 52 . 

As H -C(0>Ci^ alkyl" of R 4 , the same group as in n -C(0)-Cm alkyl" of the said definition may be 
proposed. 

The said w -C(0)-Ci-6 alkyl" may be substituted with halogen, amino, -CHj^Fa, CN, hydroxy, 
-O-C,^ alkyl, -0-C(0)-C,-6 alkyl, -N-(C,^ alkyl)-C(0)0-C^ alkyl, .NH-C(0)0-C M alkyl, 
phenyl, -N(R 51 )R 52 -NH-C(0)-Ci-6 alkyl, -N-(C,^ alkyl)-G(0)-C^ alkyl or -NH-S(O) 0 -2-C|.6 
alkyl. 

As "halogen" of the said substituent, the same group as in halogen of the said definition may be 
proposed. 

As "-CH3^F." of the said substituent, the same group as in "-CH3^F a " of the said definition may 
be proposed. 

As w -0-Ci-6 alkyl" of the said substituent, the same group as in "-O-Ci^ alkyl" of the said 
definition may be proposed. 

As "-0-C(0)-C 1 ^ alkyl" of the said substituent, the same group as in the said "-0-C(0)-Ci^ 
alkyl" may be proposed. 

The "-N-(Ci.6 alkyl)-C(0)0-C w alkyl" of the said substituent means a group in which the said 
-C(0)0-C,,6 alkyl is combined with -N-(C M alkyl)-, and for example -N(Me)-C(0)0-tert-butyl 
and the like may be proposed. 

The "-NH-C(0)0-Ci_6 alkyl H of die said substituent means a group in which the said -C(0)0-Ci-6 
alkyl is combined with -NH-, and for example, -NH-C(0)0-methyl, -NH-C(0)0-ethyl, 
-NH-C(0)0-isopropyl-NH-C(0)-propyl and the like may be proposed. 

As "-N(R 51 )R 52 " of the said substituent, the same group as in the said "-N(R 51 )R 52 "may be 
proposed. 

The w -NH-C(0)-Ci^ alkyl" of said substituent means a group in which -NH-C(O)- and the 
aforesaid -C1-6 alkyl are combined, and for example, -NH-C(0>-methyl, -NH-C(0)-ethyl, 
-NH-C(0)-isopn>pyl, -NH-C(0)-propyl and the like may be proposed. 
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The "-N-(Cj^ alkyl)-C(0)-Ci_$ alkyl" of said substituent means a group in which Cj^ alkyl of the 
said definition is combined with -N-(Ci^ alkyl-C(O)-, and for example, -N(methyl)-C(0)-methyl, 
-N(methyl)-C(0)-ethyl, -N(ethyl)-C(0)-isopropyl, -N(methyl)-C(0)-isopropyl, 

-N(isopropyl)-C(0)-methyl and the like may be proposed. 

The NH-S(0)o~2-Ci-6 alkyl of said substituent denotes a group in which the said -S(O) 0 . 2 -Cj.6 alkyl 
is combined with -NH-, and for example -NH-S(0) 2 -methyl, -NH-S(0) 2 -ethyl, 
-NH-S(0) 2 -isopropyl and the like may be proposed. 

As "-C(0)-Ci^ alkyl" that may contain on the said substituent on 1-6C alkyl, for example, 
fluoromethyl carbonyl, 2,2,2-trifluoroethyl carbonyl, cyanomethyl carbonyl, hydroxymethyl 
carbonyl, 2-hydroxyethyl carbonyl, methoxymethyl carbonyl, aminomethyl carbonyl, 
N-methylamino carbonyl, 2-phenylethyl carbonyl and the like may be proposed. 

The "-C(S)-Ci-6 alkyl" of R 4 denotes a group in which "-Ci^ alkyl" of the said definition is 
combined with -C(S)-, and for example, -C(S)-methyl, -C(S)-ethyl, -C(S)-isopropyl, -C(S)-propyl 
and the like may be proposed. 

In m -(CH 2 )(m-N(R 53 )-C(0)-R 54 " of R 4 , ring R 53 denotes a hydrogen atom or C w alkyl, R 54 denotes 
C.6 alkyl or in the -N(R 53 )-C(0)-R 54 of the "-(CH 2 ) 0 ^N(R 53 )-C(O)-R 54 ", -N-C(O)- and alkyl of 
R 53 and R 54 are linked together to form 4-7 membered nitrogen-containing aliphatic hetero ring 
(the said hetero ring may be substituted with oxo, and moreover 1 or 2 double bonds may be 
contained in the ring). 

As w -(CH 2 ) 0 ^N(R 53 )-C(O)-R 54 " when R 53 is hydrogen atom or -C,_ 6 alkyl and R 54 is -C,^ alkyl, 
for example, -CH 2 -NH-C(0)-methyl, -CH 2 -NH-C(0)-ethyl, -CH 2 -NH-C(0)-isopropyl, 
-CH 2 -NH-C(0)-propyl, -CH 2 -N(methyl)-C(0)-methyi, -CH 2 -N(ethyl)-C(0)-methyl, 
-NH-C(0)-methyl, -NH-C(0)-ethyl, -NH-C(0)-isopropyl, -NH-C(0)-propyl, 
-N(methyl)-QO)-methyi, -N(ethyl)-C(0)-methyl and the like may be proposed. 

As "-(CH^-NCR 53 )^^)^ 54 " when -N-C(O)- and alkyl of R 53 and R 54 are linked together to 
form 4-7 membered nitrogen-containing aliphatic hetero ring (the said hetero ring may be 
substituted with oxo, and moreover 1 or 2 double bonds may be contained in the ring), for 
example, groups represented by formula 
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(IV) 

or the like may be proposed. 

In "-N(R 55 )-C(0)-0-R 56h of R 4 , R 55 denotes hydrogen atom or -C,_6 alkyl and R 56 denotes -C,.« 
alkyl, or in -N(R 55 )-C(0)-0-R 56 of the m -N(R 55 )-C(0)-CO-R 56m , -N-C(0)-0- and R 55 and R 56 are 
linked together to form 4-7 membered nitrogen-containing aliphatic hetero ring. 

As "-N(R 55 )-C(0)-0-R 56 " when R 55 is hydrogen atom or -C^ alkyl and R 56 is -C,^ alkyl, for 
example, -NH-C(0)-0-methyl, -NH-C(0)-0-ethyl, -NH-C(0)-CO-isopropyl, 
-NH-C(0)-CO-propyl, -N(methyl)-C(0)-0-methyl, -N(ethyl)-C(0)-0-methyl and the like may 
be proposed. 

As "-N(R 55 )-C(0)-0-R 56m when -N-C(0)-0- and R 55 and R 56 are linked together to form 4-7 
membered nitrogen-containing aliphatic hetero ring, for example, groups represented by formula 
(V) 




or the like may be proposed. 

The "-C(0)-aiyr of R 4 means a group in which the aryl of the said definition denotes is 
combined with carbonyi, and for example benzoyl, naphthyl carbonyl and the like may be 
proposed. 
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Moreover, the aryl in said "-C(0)-aryr may be substituted with 1-3 halogen atoms of the said 
definition. 

When 2 or 3 of the said halogens of said substituents are present, these may be the same or 
different 

The "-C(0)-heteroaromatic ring" of R 4 means a group in which carbonyl is combined with 5 or 6 
membered monocyclic heteroaromatic ring or 9 or 10 membered bicyclic heteroaromatic ring of 
the said definition, and for example, -C(0)-pyrrolyl, -C(0)-furyl, -C(6)-thienyl, 
-C(0)--C(0)-pyrazolyl, -C(0)-isoxazolyl, -C(0)-iso thiazolyl, -C(0)-imidazolyl, -C(0)-oxazolyl, 
-C(0)-thiazolyl, -C(0)-triazolyl, -C(0)-oxadiazolyl, -C(0)-thiadiazolyl, -C(0)-tetrazolyl, 
-C(0)-pyridyl, -C(0)-pyrazinyl, -C-(0)-pyrimidinyl, -C(0)-pyridazinyl and the like may be 
proposed. 

The H -C(0)-beteroaromatic ring" of R 4 means a group in which carbonyl is combined with 4-7 
membered monocyclic aliphatic hetero ring of the said definition, and for example, 
-C(0)-azetidinyl, -C(0)-pyrrolidinyl, -C(0)-piperidine, -C(0)-piperidinyl, -C(0)-azepanyl, 
-C(0)-piperazinyl, -C(0)-morpholino, -C(0)-thiomprpholino, -C(0)-horaopiperazinyl, 
-C(0)-imidazolidinyl, -C(0)-pyrazolidinyl and the like may be proposed. 

As "hetero ring" of R 4 , the same group as "hetero ring" of R 1 may be proposed. 

Moreover, the said hetero ring may be substituted with 1-3 of -Ci-6-alkyl, halogen or 
-O-d-6-alkyl. 

When 2 or 3 of the said substituent are present, these may be the same or different. 

As the -Ci_6-alkyl, halogen and -O-Ci^ralkyl of the said substituent, the groups same as in the 
groups defined as above may be proposed. 

As "the halogen" of R 4 , the same groups as in "halogen" of the said definition may be proposed 

The "phenyl" of R 4 may be substituted with halogen, -Ci-6-alkyl or -0-Ci^-alkyL 

When R ! has 2 or 3 R 4 as substituents, the two of the same or different R 4 may be linked together, 
to form a 4-6 membered ring, and for example, groups represented by formula (VI) 
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(VI) 

may be proposed. 

-X5-denotes -0-, -S-, -S(0)-, -S(0) 2 -, single bond or -O-CWalkyL 
As -X5-, -0-, -S-, -S(O)-, -S(0) 2 - or single bond is preferred. 

As R*-Xs- (the said R 1 may be substituted with 1-3 of the aforesaid R4), for example, phenyl 
sulphanyl, phenoxy, benzyloxy, phenethyl oxy, 2-cyano phenoxy, 3-cyano phenoxy, 4-cyano 
phenoxy, 2-cyano-6-fluoro phenoxy, 2-carbamoyl phenoxy, 3-carbamoyl phenoxy, 4-carbamoyl 
phenoxy, 2-fluoro-6-carbamoyl phenoxy, 2-methylcarbamoyl phenoxy, 3-methylcarbamoyl 
phenoxy, 4-methylcarbamoyl phenoxy, 2-dimethylcarbamoyl phenoxy, 3-dimethylcarbamoyl 
phenoxy, 4-dimethylcarbaraoyl phenoxy, 2-methoxy-phenoxy, 3rmethoxyphenoxy, 
4-methoxyphenoxy, 4-methoxymethyl phenoxy, 2-isopropyl phenoxy, 3-isopropyl phenoxy, 
4-isopropyl phenoxy, 2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy, 2-ethyl phenoxy, 

3- ethyl phenoxy, 4-ethyl phenoxy, 2-acetyl phenoxy, 3-acetyl phenoxy, 4-acetyl phenoxy, 
2-methanesulphonyl-phenbxy, 3-methanesulphonyl phenoxy, 3-chloro-4-methanesulphonyl 
phenoxy, 4-methanesulphonyl phenoxy, 2-ethanesulphonyl phenoxy, 3-ethanesulphonyl phenoxy, 

4- ethanesulphonyl phenoxy, 2-methoxycarbonyl phenoxy, 3-methoxycarbonyl phenoxy, 
4-methoxycarbonyl phenoxy, 2-ethoxycarbonyl phenoxy, 3-ethoxycarbonyl phenoxy, 
4-ethoxycarbonyl phenoxy, 2-hydroxyphenoxy, 3-hydroxyphenoxy, 4-hydroxyphenoxy, 
2-hydroxymethyl phenoxy, 3-hydroxymethyl phenoxy, 4-hydroxymethyl phenoxy, 

2- hydroxyethyl phenoxy, 3-hydroxyethyl phenoxy, 4-hydroxyethyl phenoxy, 2-formyl phenoxy, 

3- formyl phenoxy, 4-formyl phenoxy, 2-(l-hydroxyethyl) phenoxy, 3-(l-hydroxyethyl) phenoxy, 

4- (l-hydroxyethyl) phenoxy, 2,3-difluoro phenoxy, 2,5-difluoro phenoxy, 2,4-difluoro phenoxy, 
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2,6-difluoro phenoxy, 2-fluoro phenoxy, 3-fluoro phenoxy, 4-fluoro phenoxy, 



2- (lH-tetrazol-5-yl) phenoxy, 3-(lH-tetrazol-5-yl) phenoxy, 4-(lH-tetrazol-5-yl) phenoxy, 
4-(2-methyl-2H-tetrazol-5-yl) phenoxy, 2-(oxadiazol-3-yl) phenoxy, 3-(oxadiazol-3-yl) phenoxy, 

4- (oxadiazol-3-yl) phenoxy, 2-(5-methyl oxadiazol-3-yl) phenoxy, 3-(5-methyl oxadiazol-3-yl) 
phenoxy, 4-(5-methyl oxadiazol-3-yl) phenoxy, 2-methoxyphenyl sulphanyl, 3-methoxyphenyl 
sulphanyl, 4-methoxyphenyl sulphanyl, 2-methoxyphenylmethyl sulphanyl, 

3- methoxyphenylmethyl sulphanyl, 4-methoxyphenylmethyl sulphanyl 
2-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 3-(5-oxo-4,5-dihydro-[l,2,4] 
oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 2-(N-hydroxy 
amidino) phenoxy, 3-(N-hydroxy amidino) phenoxy, 4-(N-hydroxy amidino) phenoxy, 
2*-fluorobipheny-4-yloxy, pyridin-2-yl sulphanyl, pyridin-3-yl sulphanyl, pyridin-4-yl sulphanyl, 
pyridin-4-yl sulfonyl aminopyridin-2-yloxy, pyridin-2-yloxy, pyridin-3-yloxy, pyridine-4-yloxy, 
2-methoxypyridin-3-yloxy, 2-methoxypyridine-4-yloxy, 6-methoxypyridin-3-yloxy, 
6-methoxypyridin-2-yloxy, 3-methoxypyridin-2 -yloxy, 4-methoxypyridin-2-yloxy, 

5- methoxypyridin-2-yloxy, 6-methoxymethyl pyridin-3 -yloxy, 
2-difluoromethoxypyridin-3-yloxy, 4-difluoromethoxypyridin-3-yloxy, 6-methylpyridin-2-yl 
sulphanyl, 5-methylpyridin-2-yl sulphanyl, 4-methylpyridin-2-yl sulphanyl, 3-methylpyridin-2-yl 
sulphanyl, 4-cyano-pyridin-3 -yloxy, 6-cyano-pyridin-3-yloxy, 

4- dimethylcarbamoyl-pyridin-3-yloxy, 6-methanesulphonyl-pyridin-3-yloxy, 

6- ethanesulphonyl-pyridin-3-yloxy, 4-methanesulphonyl-pyridin-3-yloxy, 
2-cyano-pyridin-3-yloxy, 2-dimethylcarbamoyl-pyridin-3-yloxy, 
2-methanesulphonyl-pyridin-3-yloxy, 2-methylpyridin-3-yl sulphanyl, 2-chloropyridin-3 -yloxy, 
6-acetylamino-pyridin-3-yloxy, 2-oxo-2H-[l,3'] bipyridine-6'-yloxy, 4-methylpyridin-3-yl 
sulphanyl, -5-methylpyridin-3-yl sulphanyl, 6-methy lpyridin-3 -y 1 sulphanyl, 2-methylpyridin-4-yl 
sulphanyl, 3-methylpyridin-4-yl sulphanyl, 4-methylpyridin-3-yl sulfonyl, 5-methylpyridin-3-yl 
sulfonyl, 6-methy lpyridin-3 -yi sulfonyl, 2-methylpyridin-3-yl sulfonyl, 3-methylpyridin-2-yl 
sulfonyl, 4-methylpyridin-2-yl sulfonyl, 5-methylpyridin-2-yl sulfonyl, 6-methylpyridin-2-yi 
sulfonyl, 2-oxo- 1 ,2-dihydropyridin-3 -yloxy, 1 -methyl-2-oxo- 1 ,2-dihydropyridin-3-yloxy, 
l-ethyl-2-oxo-l,2-dihydropyridin-3-yloxy, 5-bromopyridin-2-yloxy, 6-(5-methyl-[l,2,4] 
oxadiazol-3-yl-pyridine)-3-yloxy, 6-([l,2,4] oxadiazol-3-yl-pyridine)-3 -yloxy, lH-imidazol-2-yl 
sulphanyl, 1 -methyl- lH-imidazol-2-yl sulphanyl, 4H-[1,2,4] triazol-3-yl sulphanyl, 

4- methyl-4H-[l,2,4] triazol-3-yl sulphanyl, 6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yloxy, 

5- (2-oxo-oxadiazolidin-3-yl) pyridin-2-yloxy, 6-pyrazin-2-yl-pyridin-3-yloxy, 1 -acetyl 
pyrroUdin-2-yl, 2-acetyl pyrrolidin-1 -yl, 1 -acetyl-3-fluoro-pyrrolidin-2-yl, 

1- acetyl-5-methyl-pyrrolidin-2-yl, 1 -acetyl piperidin-2-yl, 1 -ethyl carbonyl-pyrrolidin-2-yl, 

2- ethyl carbonyl pyrrolidin-l-yl, 1-ethyl carbonyl-piperidin-2-yl, 1-n-propyl 



2-di-fluoromethoxyphenoxy, 
2-trifluoromethoxyphenoxy, 



3 -difluoromethoxyphenoxy , 
3-trifluoromethoxyphenoxy, 



4-difluoromethoxyphenoxy, 
4-trifluoromethoxyphenoxy, 
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carbonyl-pyrrolidin-2-yl, 2-n-propyl carbonyl-pyrrolidin-2-yl, 1-n-propyl carbonyl-piperidin-2-yl, 
1 -isopropyl-pynrolidin-2-yl, 2-isopropyl-pyrrolidin- 1 -yl, 1 -isopropy l-piperidin-2-yi, 



1 -hydroxy ethyl 

1- hydroxyethyl 

2- hydroxymethyl 
1-methoxymethyl 

1- methoxymethyl 

2- ethoxymethyl 



carbonyl-pyrrolidin-2-yl, 
carbonyl~piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -yi, 
carbonyl-pyrrolidin-2-yl, 
carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -yl, 



2-hydroxyethyl 

1- hydroxymethyl 
1-hydroxymethyl 

2- methoxymethyl 
1-ethoxymethyl 
1-ethoxymethyl 



carbonyl-pyrrolidin-l-yl, 
carbonyl-pyrrolidin-2-yl, 

carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -yl, 
carbonyl-pyrroIidin-2-yl, 

carbonyl-piperidin-2-yl, 



1- methylpyrrolidin-2-yl, 2-methylpyrrolidin-l-yl, l-methylpiperidin-2-yl, l-ethylpyrrolidin-2-yl, 

2- ethylpyrrolidin-l-yl, l-ethylpiperidin-2-yl, 1-phenyl carbonyl-pyrrolidin-2-yl, 2-phenyl 
carbonyl-pyrrolidin- 1-yl, 1-phenyl carbonyl-piperidin-2-yl, 1-phenethyl carbonyl-pyrrolidin-2-yl, 
2-phenethyl carbonyl-pyrrolidin- 1 -y 1, 1 -phenethyl carbonyl-piperidin-2-y 1, 1 -benzyl 
carbonyl-pyrrolidin-2-yl, 2-benzyl carbonyl-pyrrolidin- 1-yl, 1 -benzyl carbonyl-piperidin-2-yl, 
1-dimethylaminomethyl carbonyl-pyrrolidin-2-yl, 2-dimethylaminomethyl 
carbonyl-pyrrolidin- 1-yl, 1-dimethylaminomethyl carbonyl-piperidin-2-yl, 1-methylaminomethyl 
carbonyl-pyrrolidin-2-yl, 2-methylaminomethyl carbonyl-pyrrolidin- 1-yl, 1-methylaminomethyl 



carbonyl-piperidin-2-yl, 
carbonyl-pyrrolidin- 1 -yl, 
carbonyI-pyrrolidin-2-yl, 
carbonyl-piperidin-2-yl, 
2-(l -methyl-3-oxobutyl 
carbonyl)-piperidin-2-yl, 
2-methanesulphonyl-pyrrolidin- 1 -y 1, 
1 -ethanesulphonyl-pyrrolidin-2-yl, 



1 -cyclohexyl carbonyl-pyrrolidin-2-yl, 2-cyclohexyl 

1- cyclohexyl carbonyl-piperidin-2-yl, 1-cyclopentyl 

2- cyclopentyl carbonyl-pyrrolidin- 1-yl, 1-cyclopentyl 
l-(l-methyl-3-oxobutyl carbonyl)-pyrrolidin-2-yl, 

carbonyl)-pyrrolidin- 1 -yl, 1 -( 1 -methyl-3 -oxo butyl 

1 -methanesulphonyl-pyrrolidin-2-yl, 
1 -methanesulphonyl-piperidin-2-yl, 
2-ethanesulphonyl-pyrrolidin- 1 -yl, 



1- ethanesulphonyl-piperidin-2-yl, 1 -isopropyl sulfonyl-pyrrolidin-2-yl, 2-isopropyl 
sulfonyl-pyjrolidin-l-yl, 1-isopropyl sulfonyl-piperidin-2-yl, l-carbamoyl-pyrrolidin-2-yl, 

2- carbamoy Kpyrrolidin- 1-yl, 1 -carbamoyl-piperidin-2-yl, 1 -carbamoylmethyl-pyrrolidin-2-yl, 
2-carbamoylm ethyl-pyrrolidin- 1 -yl, 1 -carbamoy lmethyl-piperidin-2-yl, 
1 -carbamoylethy l-pyrrolidin-2^yl, 2-carbamoy lethyl-pyrrolidin- 1 -yl, 

1- caibamoylethyl-piperidin-2-yl, l-(pyrrolidine-2-ylcarbonyl) pyrrolidin-2-yl, 

2- (pyrrolidine-2-ylcarbonyl) pyrrolidin- 1 -y 1, 1 -(pyrrolidine-2-ylcarbonyl)-piperidin-2-y 1, 
l-(pyrimidinyl-2-yl) pyrrolidin-2-yl, 2-(pyrimidiriyl-2-yl) pyrrolidin- 1-yl, l-(pyrimidinyl-2-yl) 
piperidin-2-yl, l-(pyrazinyl-2-yl) pyrrolidin-2-yl, 2-(pyrazinyl-2-yl) pyrrolidin- 1-yl, 
l-(pyrazinyl-2-yl) piperidin-2-yl, l-(pyridyl-2-yl) pyrrolidin-2-yl, 2-(pyridyl-2-yl) pyrrolidin- 1-yl, 
l-(pyridyl-2-yl) piperidin-2-yl, l-(pyridyl-3-yl) pyrrolidin-2-yl, 2-(pyridyl-3-yl) pyrrolidin- 1-yl, 
l-(pyridyl-3-yl) piperidin-2-yl, 1-trifluoromethyl carbonyl-pyrrolidin-2-yl, 2-trifluoromethyl 
carbonyl-pyrrolidin- 1 -yl, 1 -trifluoromethy 1 carbonyl-piperidin-2-yl, 1 -(2-hydroxyacety 1) 
pyrrolidin-2-yl, 2-(2-hydroxyacetyl) pyrrolidin- 1-yl, l-(2-hydroxyacetyl) piperidin-2-yl, 
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l-(2-methylamino acetyl) pyrrolidin-2-yl, 2-(2-methylamino acetyl) pyrrolidin-l-yl, 

1- (2-methylamino acetyl) piperidin-2-yl, l-(2-dimethylamino acetyl) pyrrolidin-2-yl, 

2- (2-dimethylamino acetyl) pyrrolidin-l-yl, l-(2-dimemylamino acetyl) piperidin-2-yl, 
1 -n-propylamino acetyl-pyrrolidin-2-yl, 2-n-propylamino acetyl-pyrrolidin-l-yl, 1-n-propylamino 
acetyl-piperidin-2-yl, 1-isopropyl-amino acetyl-pyrrolidin-2-yl, 2-isopropyl-amino 
acetyl-pyrrolidin-l-yl, 1-isopropyl-amino acetyi-piperidin-2-yl and the like may be proposed. 

The A ring denotes 5-6 membered nitrogen-containing heteroaromatic ring which may contain 
1-3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring 
represented by formula (II) (nitrogen atom represented by N* in the formula II is excluded) 




Ring A 

or the group condensed the said 5-6 membered heteroaromatic ring and phenyl or pyridyl. 
X denotes a carbon atom or nitrogen atom. 

As the A ring when it is 5-6 membered nitrogen containing heteroaromatic ring in a further 
embodiment, for example, thiazolyl, imidazolyl, isothiazolyl, thiadiazolyl, triazolyl, oxazolyl, 
oxadiazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrazolyl, pyrimidinyl and the like are 
proposed, and among these, thiazolyl, thidiazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, 
triazolyl or pyrazolyl are preferred, and pyridyl, pyrazinyl, thiazolyl, thiadiazolyl, isoxazolyl or 
pyrazolyl are more preferred 

As a further embodiment as the A ring when it is bicyclic in which 5-6 membered 
mtrogen-cqntaining aromatic ring and phenyl or pyridyl are condensed, for example, indolyl, 
benzimidazolyl, benzoxazolyl, pyrido thiazolyl or benzothiazolyl are proposed. 

As A ring, 5-6 membered nitrogen-containing aromatic heterocycle is preferred. 

Moreover, the said A ring may contain 1 or 2 substituents represented by R3 described above in 
said ring, and when 2 substituents are present on A ring, these may be the same or different 

As R 3 , for example, methyl, ethoxy, hydroxymethyl, methoxycarbonyl, methoxymethyl, 
aminomethyl, cyano, acetyl, fluorine, chlorine, bromine or difluoromethyl and the like may be 
proposed. 
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Thus, as the A ring (the said A ring may be 1-3 substituted with R3), in further embodiment, for 
example 3H-imidazol-4~yl, lH-imidazol-2-yl, [1,2,4] triazol-3-yl, [1,2,3] triazol-4-yl, 
pyrazol-3-yl, pyrazol-l-yl, pyridin-2-yl, pyrazin-2-yl, oxazol-2-yl, oxazol-4-yl, [1,2,4] 
thiadiazol-5-yl, [1,2,4] thiadiazol-3-yl, thiazol-2-yl, thiazol-4-yl, [1,2,5] thiadiazol-3-yl, 
pyrrole-2-yl, iso thiazol-3-yl, isoxazol-3-yl, 4-methyl-thiazol-2-yl, 4-hydroxymethyl-thiazol-2-yl, 
4-methoxycarbonyl-thiazol-2-yl, 4-methoxymethyl-thiazol-2-yl, 4-aminomethyl-thiazol-2-yl, 
4-cyano-thiazol-2-yl, 4-cyano-thiazol-2-yl, 4-fluoro-thiazol-2-yl, imidazol-2-yl, 
4-methyl-imidazol-2-yl, 4-methoxycarbonyl-imidazol-2-yl, isothiazol-3-yl, 

4-hydroxymethyl-isothiazol-3-yl, [1,3,4] thiadiazol-2-yl, 5-acetyi-[l,3,4] thiadiazol-2-yl, [1,2,4] 
triazol-2-yl, 5-hydroxymethyl-[l ,2,4] triazol-3-yl, 4-methyl-pyridin-2-yl, 

4- methoxymethyl-imidazol-2-yl, 4-acetyl-imidazol-2-yl, 5-hydroxymethyl-imidazol-2-yl, 

5- methyl-[l,3,4] thiadiazoi-2-yl, 5-fluoro-[l,3,4] thiadiazol-2-yl, 5-methyl-[l,2,4] triazol-2-yl, 
5-acetyl-[ 1 ,2,4] triazol-3-yl, 4-methoxymethyl-isoxazol-2-yl, 5-methyl-isoxazol-3-yl, 
5-hydroxymethyl-isoxazol-3-yl, l-oxy-pyrazin-2-yl, l-oxy-pyridin-2-yl, 
5-methoxymethyl-isoxazol-3-yl, 5-methyl carbonyl-isoxazol-3-yl, 5-chloro-isoxazol-3-yl, 
5-aminomethyl-isoxazol-3 -yl, 4 methyl- 1 H-pyrazol-3-yl, pyrimidin-2-yl, pyrimidin-4-yl, 
pyridazin-3-yl, 6-methyl-pyridazin-3-yl, 2-methyl-thiazol-4-yl, thiazolo [5,4-b] pyridin-2-yl, 
3-methyl-[ 1,2,4] thiadiazolyl-5-yl, 1 -methyl- lH-pyrazol-3-yl and the like may be proposed. 

R 2 denotes hydroxy, formyl, -CH 3 «F a , -OCH 3 . a F a , amino, CN, halogen, Cm alkyl or (CH 2 )mOH. 

As said R 2 , hydroxy, formyl, -CH 3 _aF a (preferably trifluoromethyl), -OCH 3 _aF a , halogen, C^ alkyl, 
amino, CN", ~(CH 2 )mOH are preferred, hydroxy, formyl, -CH 3 J? a (preferably trifluoromethyl), 
-OCH^Fa, (preferably trifluoromethoxy), amino, halogen, -Cm alkyl, CN or -(CH 2 ) M OH are 
more preferred and moreover hydroxy, formyl, amino, halogen (preferably fluoro and chloro), 
-Cm alkyl or -(CH 2 )mOH are still more preferably. 

The q denotes an integer of 0-2. 

When q is 2, R 2 may be the same or different 

Provided that, among the compounds represented by formula (1-0), the compounds wherein one 
of the Xs is oxygen atom or sulfur atom and the other X$ is single bond, or both X5 are single 
bonds and R l is aryl or monocyclic or bicyclic 4-10 membered ring containing 1-4 heteroatoms in 
the ring which are selected from nitrogen atom, sulfur atom and oxygen atom, (as for the 
aforesaid R 1 , it may be substituted by respectively independently 1-3 of R l , moreover, when it is 
aliphatic heterocyclic ring, the aforesaid heterocyclic ring may have 1 or 2 double bonds) are 
excluded from the compounds of the invention. 
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Next, the group represented by formula (VII) which is a partial structure in the said formula (I) 
will be explained. 




(vn) 

X1-X4 in the aforesaid formula (VII) are carbon atoms or nitrogen atoms, and at least 2 among 
X1-X4 denote carbon atoms. 

It is more preferred that all of X1-X4 in the aforesaid formula (VII) are carbon atoms. 

Moreover, as preferred form of compounds in accordance with this invention, the case wherein 
the compound represented by formula (1-0) is represented by formula (1-1) 




[wherein, R n denotes a phenyl which may be substituted with 1-3 R 4 , or 5 or 6 membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and the oxygen atom in the ring (the said nitrogen-containing heteroaromatic ring 
may be substituted with 1-3 R 4 ), and also X51 denotes -O-, -S-, -S(O)- or -S(0) 2 -, and the other 
symbols are the same as above] may be proposed. 

The "phenyl which may be substituted with 1-3 R 4 " denoted by R 11 denotes the aforesaid phenyl 
which may be substituted with 1-3 R 4 . 

The H 5 or 6 membered nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms 
selected from nitrogen atom, sulfur atom and the oxygen atom in the ring" denoted by R 11 
denotes a group having at least one nitrogen atom in the ring as heterocycle structural atom 
among the aforesaid 5 or 6 membered monocycle heteroaromatic ring of R 1 , and for example 
pyrrolyl, pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, 
thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and the like may be proposed. 
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Xu X 2 , X3 and X4 in formula (1-1) denote the same group of the aforesaid formula (1-0), and 
preferably all X], X 2 , X 3 and X4 are carbon atoms. 

R 4 in formula (1-1) denotes the same group as R 4 in the said formula (1-0). 

Xsi denotes -0-, -S-, -S(O)- or -80(0)2-, and among these, -O- or -S- is preferred, and -O- is 
more preferred. 

Formula (1-1) has 2 groups represented by -X51-R 11 , and these may be the same or different. 

As R H -Xsr in formula (1-1) (R 11 may be substituted 1-3 with R 4 ), for example phenyl sulphanyl, 
phenoxy, benzyloxy, 2-cyano phenoxy, 3-cyano phenoxy, 4-cyano phenoxy, 2-carbamoyl 
phenoxy, 3-carbamoyl phenoxy, 4-carbamoyl phenoxy, 2-methylcarbamoyl phenoxy, 
3-methylcarbamoyl phenoxy, 4-methylcarbamoyl phenoxy, 2-dimethylcarbamoyl phenoxy, 

3- dimethylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 
2-(pyrrolidine- 1 -carbonyl)-phenoxy, 3-(pyrrolidine- 1 -carbonyl)-phenoxy, 

4- (pyrrolidine-l-carbonyl)-phenoxy, 2-methoxy-phenoxy, 3-methoxyphenoxy, 
4-methoxyphenoxy, 2-isopropyl phenoxy, 3-isopropyl phenoxy, 4-isopropyl phenoxy, 
2-methylphenoxy, 3-methylphenoxy, 4-methylphenoxy, 2-ethyl phenoxy, 3-ethyl phenoxy, 
4-ethyl phenoxy, 2-acetyl phenoxy, 3-acetyl phenoxy, 4-acetyl phenoxy, 
2-methanesulphonyl-phenoxy, 3-methanesulphonyl phenoxy, 4-methanesulphonyl phenoxy, 
2-methoxycarbonyl phenoxy, 3-methoxycarbonyl phenoxy, 4-methoxycarbonyl phenoxy, 
2-ethoxycarbonyl phenoxy, 3-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 

2- hydroxyphenoxy, 3-hydroxyphenoxy, 4-hydroxyphenoxy, 2-hydroxymethyl phenoxy, 

3- hydroxymethyl phenoxy, 4-hydroxymethyl phenoxy, 2-hydroxyethyl phenoxy, 3-hydroxyethyl 
phenoxy, 4-hydroxyethyl phenoxy, 2-formyl phenoxy, 3-formyl phenoxy, 4-formyl phenoxy, 
2-(l-hydroxyethyl) phenoxy, 3-(l-hydroxyethyl) phenoxy, 4-(l-hydroxyethyl) phenoxy, 
2,5-difluoro phenoxy, 2,4-difluoro phenoxy, 2,3-difluoro phenoxy, 2,6-difluoro phenoxy, 
2-fluoro phenoxy, 3-fluoro phenoxy, 4-fluoro phenoxy, 2-fluoro-6-carbamoyl phenoxy, 
2-difluoromethoxyphenoxy, 3-difluoromethoxyphenoxy, 4-difluoromethoxyphenoxy, 
2-trifluoromethoxyphenoxy, 3-trifluoromethoxyphenoxy, 4-trifluoromethoxyphenoxy, 

2- cyano-6-fluoro phenoxy, 2-(lH-tetrazol-5-yl) phenoxy, 3-(lH-tetrazol-5-yl) phenoxy, 

4- (lH-tetrazol-5-yl) phenoxy, 2-(oxadiazol-3-yl) phenoxy, 3-(oxadiazol-3-yl) phenoxy, 
4-(oxadiazol-3-yl) phenoxy, 2-(5-methyl oxadiazol-3-yl) phenoxy, 3-(5-methyl oxadiazol-3-yl) 
phenoxy, 4-(5-methyl oxadiazol-3-yl) phenoxy, 2-methoxyphenyl sulphanyl, 3-methoxyphenyl 
sulphanyl, 4-methoxyphenyl sulphanyl, 2-methoxyphenylmethyl sulphanyl, 

3- methoxyphenylmethyl sulphanyl, 4-methoxyphenylmethyl sulphanyl, 
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2- (S-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 3-(5-oxo-4,5-dihydro-[l,2,4] 
oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 2«(N-hydroxy 
amidino) phenoxy, 3-(N-hydroxy amidino) phenoxy, 4-(N-hydroxy amidino) phenoxy, 
pyridin-2-yl sulphanyl, pyridin-3-yl sulphanyl, pyridin-4-yl sulphanyl, pyridin-2-yloxy, 
pyridin-3-yloxy, pyridine-4-yloxy, 2-methoxypyridin-3-yloxy, 2-methoxypyridine-4-yloxy, 
6-methoxypyridin-3-yloxy, 6-methoxypyridin-2-yloxy, 3-methoxypyridin-2-yloxy, 
4-methoxypyridin-2-yloxy, 5-methoxypyridin-2-yloxy, 2-difluoromethoxypyridin-3-yloxy, 
6-methylpyridin-2-yl sulphanyl, 5-methylpyridin-2-yl sulphanyl, 4-methylpyridin-2-yl sulphanyl, 

3- methylpyridin-2-yl sulphanyl, 4-cyano-pyridin-3-yloxy, 4-dimethylcarbamoyl-pyridin-3-yloxy, 

4- methanesulphonyl-pyridin-3-yloxy, 2-cy ano-pyridin-3 -y loxy , 
2-dimethylcarbamoyl-pyridin-3-yloxy, 2-methanesulphonyl-pyridin-3-yloxy, 
2-methylpyridin-3-yl sulphanyl, 4-methylpyridin-3-yl sulphanyl, 5-methylpyridin-3-yl sulphanyl, 
6-metbylpyridin-3-yl sulphanyl, 2-methylpyridin-4-yl sulphanyl, 3-methylpyridin-4-yl sulphanyl, 

4- methylpyridin-3-yl sulfonyl, 5-methylpyridin-3-yl sulfonyl, 6-methylpyridin-3-yl sulfonyl, 
2-methylpyridin-3-yl sulfonyl, 3-methylpyridin-2-yl sulfonyl, 4-methylpyridin-2-yl sulfonyl, 

5- methylpyridin-2-yl sulfonyl, 6-methylpyridin-2-yl sulfonyl, 2-oxo-l,2-dihydropyridin-3-yloxy, 
l-methyl-2-oxo-l,2-dihydropyridin-3-yloxy, l-ethyl-2-oxo-l,2-dihydropyridin-3-yloxy, 
lH-imidazol-2-yl sulphanyl, 1 -methyl- lH-imidazol-2-yl sulphanyl, 4H-[1,2,4] triazol-3-yl 
sulphanyl or 4-methyl-4H-[ 1,2,4] triazol-3-yl sulphanyl and the like may be proposed. 

As preferred form of the compounds in accordance with this invention, the case wherein both R n 
in the said formula (1-1) are phenyls which may be substituted by 1-3 of the aforesaid R 4 may be 
proposed. 

Moreover, as preferred form of compound in accordance with this invention, the case wherein 
both R n in the said formula (1-1) are 5 or 6 membered nitrogen-containing heteroaromatic ring 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and the oxygen atom in the 
ring (the said nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ) may be 
proposed. 

Moreover, as preferred form of compound in accordance with this invention, the case wherein 
one of R u in the said formula (1-1) is a phenyl which may be substituted by 1-3 of the aforesaid 
R 4 and the other Rll is 5 or 6 membered nitrogen-containing heteroaromatic ring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and the oxygen atom in the ring (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ) may be proposed. 

Moreover, as preferred form of compound in accordance with this invention, the case wherein the 
compound represented by formula (1-0) is formula (1-2) 
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R 1 




Ring A 



(1-2) 



[wherein, R denotes 5-7 membered mtrogen-containing heterocycle containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said R 12 
may be substituted with the aforesaid R4 of 1-3, and moreover when said R 12 is aliphatic hetero 
ring, it may contain 1 or 2 double bonds in the ring), and X52 is -0-, -S-, -S(O), -S(0)2- or single 
bond, and the other symbols are the same as above) may be proposed. 

The "4-7 membered nitrogen-containing heterocycle containing at least one nitrogen atom as 
atom constituted heterocycle and as other heteroatom, may containing 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom in the ring" denoted by R 12 denotes 4-7 
membered monocyclic heterocycle of the said Rland also a group having at least one nitrogen 
atom in heterocycle, and for example azetidinyl, pyrrolidinyl, piperidinyl, azepanyl, piperazinyl, 
morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, pyrazolidinyl, pyrrolyl, pyrazolyl, 
isoxazoiyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, thiadiazolyl, 
tetrazolyl, pyridyi, pyrazinyl, pyrimidinyl or pyridazinyl and the like may be proposed. 

R 12 may have 1-3 of the aforesaid R 4 as substituents. 

When R 12 contains 2 or 3 R 4 as substituents, these may be the same or different. 

As substituent of R 12 , among the aforesaid R 4 , -C(0)-Ci^ alkyl of (the said alkyl may be 
substituted with halogen, hydroxy, -N(R 5I )R 52 -, -O-Q.6 alkyl or phenyl), -C(0)-phenyi, 
-C(0)-C 3 -7 cycloalkyl, -C(0)-0-Ci^ alkyl, -C(0)-N(R 5, )R 52 -, alkyl, heteroaromatic ring, 
-S(0) 2 -N(R 51 )R 52 -, -S(0) 2 -C,^ alkyl are preferred. 

As substituent of R 12 , for example, acetyl, ethyl carbonyl, propyl carbonyl, isopropyl carbonyl, 
hydroxyethyl carbonyl, hydroxymethyl carbonyl, methoxymethyl carbonyl, ethoxymethyl 
carbonyl, methyl, ethyl, phenyl carbonyl, phenethyl carbonyl, benzyl carbonyl, 
dimethylaminomethyl carbonyl, methylaminomethyl carbonyl, cyclohexyl carbonyl, cyclopentyl 
carbonyl, l-methyl-3-oxo butyl carbonyl, methanesulphonyl, ethanesuiphonyl, isopropyl sulfonyl, 
carbamoyl, carbamoylmethyl, carbamoylethyl, pyrrolidine-2-carbonyl, pyrimidinyl, pyrazinyl, 
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pyridyl, trifluoromethyl caibonyl, 2-hydroxyacetyl, 2-methylamino acetyl, 2-dimethylamino 
acetyl, 2-ethylamino acetyl, n-propylamino acetyl, isopropyl amino acetyl, oxo, methyl, ethyl, 
isopropyl and the like may be proposed. 

X51 in formula (1-2) among the aforesaid X51, -O- or -O- is preferred, and -O- is more preferred. 
X52 in formula (1-2) denotes -0-, -S-, -S(O)-, -S(0) 2 - or single bond. 

When R 12 is 4-7 membered saturated nitrogen-containing aliphatic hetero ring containing at least 
one nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 
1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said 
nitrogen containing aliphatic hetero ring may be substituted with the aforesaid R 4 of 1-3), X 52 is 
preferred to be a single bond. 

When R 32 is 5-7 membered nitrogen-containing aliphatic hetero ring containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, and moreover containing 
1 or 2 double bonds in the ring (the said 5-7 membered heterocycle may be substituted with 1-3 
of the aforesaid R 4 ), -0-, -S-, -S(O)- or S(0) 2 - is preferred as X 52 , and -O- is more preferable. 

As "4-7 membered saturated nitrogen-containing aliphatic hetero ring containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom" denoted by R 12 , for 
example azetidinyl, pyrrolidinyl, piperidine, piperidinyl, homo piperidinyl, azepanyl, piperazinyl, 
morpholino, thiomorpholino, homopiperazinyl, imidazolidinyl, pyrazolidinyl and the like are 
proposed, and among these, azetidinyl, pyrrolidinyl or piperidinyl are preferred, and pyrrolidinyl, 
piperidinyl, homo piperidinyl are preferred, and the group represented by formula (1II-1) 




or(IH-2) 




(HI-2) 
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[wherein, n denotes an integer of 1-3 and R 41 is the same as aforesaid R 4 ] is more preferably, and 
the group by formula (III-3) 

9h CH 

R 41 . R 41 : or R 41 

(ffl-3) 

[wherein, R 4 denotes the same groups as in the aforesaid definition, and formula (VIII) 



(VIII) 

denotes binding site of X53] is still more preferred. 

As M 4-7 membered saturated nitrogen-containing aliphatic hetero ring containing at least one 
nitrogen atom as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said 
nitrogen containing aliphatic hetero ring may be substituted with 1-3 of the aforesaid R 4 )" 
denoted by R 12 , for example 1 -acetyl pyrrolidin-2-yl, 2-acetyl pyrrolidin-l-yl, l-acetyl-3-fluoro 
pyrrolidin-2-yl, l-acetyl-5-methylpyrrolidin-2-yl, 1 -acetyl piperidin-2-yl, 1 -ethyl 
carbonyl-pyrrolidin-2-yl, 2-ethyl carbonyl pyrrolidin-l-yl, 1 -ethyl carbonyl-piperidin-2-yl, 
1 -n-propyl carbonyl-pyrrolidin-2-yl, 2-n-propyl carbonyl-pyrrolidin-2-yl, 1 -n-propyl 
caibonyl-piperidin-2-yl, l-isopropyl-pyrroIidin-2-yl, 2-isopropyl-pyrrolidin-l-yl, 

1 -isopropyl-piperidin-2-yI, 1 -hydroxyethyl carbonyl-pyrrolidin-2-yl, 2-hydroxyethyl 
carbonyl-pyrrolidin- 1 -yl, 1 -hydroxyethyl carbonyl-piperidin-2-yl, 1-hydroxymethyi 
carbony l-pyrrolidin-2-yl, 2-hydroxymethyl carbonyl-pyrrolidin- 1 -yl, 1 -hydroxymethyl 
carbonyl-piperidin-2-yl, 1-methoxymethyl carbonyl-pyrrolidin-2-yl, 2-methoxymethyl 
carbonyl-pyrrolidin- 1-yl, 1-methoxymethyl carbonyi-piperidin-2-yl, 1-ethoxymethyl 
carbonyl-pyrrolidin-2-yl, 2-ethoxymethyl carbonyl-pyiTolidin-l-yl, 1-ethoxymethyl 
carbonyl-piperidin-2-yl, l-methylpyrrolidin-2-yl, 2-methylpyrrolidin-l-yl, l-methylpiperidin-2-yl, 
1 -ethylpyiTolidin-2-yl, 2-ethylpyrrolidin- 1 -yl, 1 -ethylpiperidin-2-y I, 1 -phenyl 

carbonyl-pyrrolidin-2-yl, 2-phenyl carbonyl-pyrrohdin-l-yl, 1 -phenyl carbonyl-piperidin-2-yl, 
1-phenethyl carbonyl-pyrrolidin-2-yl, 2-phenethyl carbonyl-pyrrolidin- 1-yl, 1-phenethyl 
carbonyl-piperidin-2-yl, 1 -benzyl carbonyl-pyrrolidin-2-yl, 2-benzyl carbonyl-pyrrolidin- 1-yl, 

1 - benzyl carbonyl-piperidin-2-yl, 1-dimethylaminomethyl carbonyl-pyrrolidin-2-yl, 

2- dimethy laminomethy 1 carbonyl-pyrrolidin- 1-yl, 1 -dimethy laminomethy 1 
carbonyl-piperidin-2-yl, 1-methylaminomethyl carbonyl-pyrrolidin-2-yl, 2-methylaminomethyl 
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carbonyl-pyrrolidin- 1 -yl, 1 -methylaminomethyl caibonyl-piperidin-2-yl, 1 -cyclohexy 1 
carbony l-pyrrolidin-2-yl, 2-cy clohexy 1 carbonyl-pyrrolidin- 1 -yl, 1 -cyclohexy 1 
carbonyl-piperidin-2-yl, 1-cyclopentyl carbonyl-pyrrolidin-2-yl, 2-cyclopentyl 
carbonyl-pyrrolidin- 1 -yl, 1 -cyclopentyl carbonyl-piperidin-2-yl, 1 -(1 -methyl-3-oxobutyl 
carbonyl)-pyrrolidin-2-yl, 2-(l-methyl-3-oxobutyl carbonyl)-pyrrolidin-l-yl, 

1- (l-methyi-3-oxobutyl carbonyl)-piperidin-2-yl, l-methanesulphonyl-pyrrolidin-2-yl, 

2- methanesulphonyl-pyirolidin- 1 -yl, 1 -methanesulphonyl-piperidin-2-yl, 
1 -ethanesulphonyl-pyrrolidin-2-yl, 2-ethanesulphony 1-pyrrolidin- 1 -yl, 

1- ethanesulphonyl-piperidin-2-yl, 1-isopropyl sulfonyl-pyrrolidin-2-yl, 2-isppropyl 
sulf onyl-pyrrolidin- 1 -y 1, 1 -isopropyl sulfony l-piperidin-2-yl, 1 -carbamoy l-pyrrolidin-2-y 1, 

2- carbamoyl-pyrrolidin-l-yl, l-carbamoyl-piperidin-2-yl, l-carbamoylmethyl-pyrroiidin-2-yl, 
2-carbamoylmemy 1-pyrrolidin- 1-yl, 1 -carbamoy lmethyl-piperidin-2-yl, 
1 -carbamoy lethyl-pyrrolidin-2-yl, 2-carbamoylethyl-pyrrolidin- 1-yl, 
1 -carbamoy lethyl-piperidin-2-y 1, 1 -(pyrrolidine-2-ylcarbony 1) pyrrolidin-2-y 1, 
2-(pyrroiidine-2-ylcarbonyl) pyrrolidin-1 -yl, 1 -(pyrrolidine-2-ylcarbonyl)-piperidin-2-yl, 
l-(pyrimidinyl-2-yl) pyrrolidin-2-yl, 2-(pyrimidinyl-2-yl) pyrrolidin-l-yl, l-(pyrimidinyl-2-yl) 
piperidin-2-yl, 1 -(pyraziny 1-2-yl) pyrrolidin-2-yl, 2-(pyrazinyl-2-yl) pyrrolidin-1 -y 1, 
l-(pyrazinyl-2-yl) piperidin-2-yl, l-(pyridyl-2-yl) pyrrolidin-2-yl, 2-(pyridyl-2-yl) pyrrolidin-l-yl, 
l-(pyridyl-2-yl) piperidin-2-yl, l-(pyridyl-3-yl) pyrrolidin-2-yl, 2-(pyridyl-3-yl) pyrrolidin-l-yl, 
l-(pyridyl-3-yl) piperidin-2-yl, 1 -trifluoromethyl carbonyl-pyrrolidin-2-yl, 2-trifluoromethyl 
carbonyl-pyrrolidin- 1-yl, 1 -trifluoromethyl carbonyl-piperidin-2-yl, l-(2-hydroxy acetyl) 
pyrrolidin-2-yl, 2-(2-hy droxy acetyl) pyirolidin- 1 -yl, 1 -(2-hydroxyacetyl) piperidin-2-y 1, 
l-(2-methylamino acetyl) pyrrolidin-2-yl, 2-(2-methylamino acetyl) pyrrolidin-l-yl, 

1- (2-methyiamino acetyl) piperidin-2-yl, l-(2-dimethylamino acetyl) pyrrolidin-2-yl, 

2- (2-dimethylamino acetyl) pyrrolidin-l-yl, l-(2-dimethylamino acetyl) piperidin-2-yl, 
1-n-propylamino acetyl-pyrrolidin-2-yl, 2-n-propylamino acety 1-pyrrolidin- 1-yl, 1-n-propylamino 
acetyl-piperidin-2-yl, 1 -isopropyi-aminoacetyl-pyrrolidin-2-yl, 2-isopropylamino 
acetyl-pyrrolidin-l-yl, 1-isopropylamino acetyl-piperidin-2-yl and the like may be proposed. 

As "5-7 membered nitrogen-containing aliphatic hetero ring containing at least one nitrogen atom 
as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 heteroatoms 
selected from nitrogen atom, sulfur atom and oxygen atom, and moreover containing 1 or 2 
double bonds in the ring" denoted by R 12 , as embodiments, for example group represented by 
formula (IX) 
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and the like may be proposed. 

As "5-7 membered nitrogen-containing aliphatic hetero ring containing at least one nitrogen atom 
as atom constituted heterocycle and as other heteroatom, optionally containing 1-2 heteroatoms 
selected from nitrogen atom, sulfur atom and oxygen atom, and moreover containing 1 or 2 
double bonds in the ring (the said nitrogen-containing aliphatic hetero ring may be substituted 
with the aforesaid R4 of 1-3)" denoted by R 12 , as embodiments, for example 
1 -methyl-2-oxo- 1 ,2-dihydropyridyl, 2-oxo- 1 ,2-dihy dropyridyl, 1 -ethyl-2-oxo- 1 ,2-dihy dropyridyl, 
1-isopropy 1-2-oxo- 1,2-dihydropyridyl, l-propyl-2-oxo-l,2-dihydropyridyl and the like may be 
proposed. 

Moreover, as R n -X 51 - in formula (1-2) (R H may be substituted 1-3 with the aforesaid R 4 ), the 
same groups as in the said formula (1-1) is proposed. Among these, for example, 

5- bromopyridin-2-yloxy, 6-methanesulphonyl-pyridin-3-yloxy, 2-chloropyridin-3-yloxy, 
4-hydroxy methoxymethyl-phenoxy, 4-methanesulphonyl phenoxy, 

6- ethanesulphonyl-pyridin-3-yloxy, 6-cyanopyridin-3-yloxy, 6-acetylamino-pyridin-3-yloxy, 
4-methoxymethy 1-phenoxy , 4-(2-oxo-2H-pyridine- 1 -yl) phenoxy, 
6-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yloxy, 2 '-fluorobiphenyl-4-yloxy, 
6-([l,2,4]-oxadiazol-3-yl) pyridin-3-yloxy, 6-(2-methyl-2H-tetrazol-5-yI)-pyridin-3-yloxy, 
4-(2-metbyl-2H-tetrazol-5-yl phenoxy, 6-methoxymethyl-pyridin-3-yloxy, 2-oxo-2H-[l ,3'] 
bipyridine-6'-yloxy, 5-(2-oxo-oxazolidinone-3-yl) pyridin-2-yloxy, 6-methylpyridin-3-yloxy, 
6-pyrazin-2-yl pyridin-3-yloxy, 4-acetyl phenoxy and the like are preferred. 

As preferred embodiment of the compounds in accordance with this invention, for example, the 
case that compound represented by the aforesaid formula (1-1) is shown by formula (1-1 1) 



R 11 -Xst /X 





T H 




Ring A 



(each symbol is the same as above) may be proposed. 
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As R n in formula (1-11) (the said R 11 may be substituted with 1-3 of the aforesaid R 4 ), the same 
groups as in R 11 in the said formula (1-1) may be proposed. 

As X 5 i in formula (1-11), -O- or -S- is preferred, and -O- is more preferred. 

Xi and X3 in formula (1-11) each independently denote carbon atom or nitrogen atom, but the 
case that both Xi and X3 are carbon atoms is preferred. 

As R n -X 5 j- in formula (Ml) (said R 11 may be substituted by the aforesaid R 4 of 1-3), as 
embodiments, for example, methanesulphonyl phenoxy, 3-methanesulphonyl phenoxy, 

2- methoxyphenoxy, 3-methoxyphenoxy, 2-acetyl phenoxy, 3-acetyl phenoxy, 2-carbamoyl 
phenoxy, 3-carbamoyl phenoxy, phenoxy, 2-cyano-6-fluoro phenoxy, 2-methylphenoxy, 

3- methylphenoxy, 2-fluoro phenoxy, 3-fluoro phenoxy, 2,3-difluoro phenoxy, 2,4-difluoro 
phenoxy, 2,5-difluoro phenoxy, 2,6-difluoro phenoxy, pyridin-2-yloxy, pyridin-3-yloxy, 
2 -me thoxypyridin-3 -y loxy , 2-difluoromethoxypyridin-3-yloxy and the like are proposed, and 
among these, 2-methanesulphonyl phenoxy, 2-methoxyphenoxy, 2-acetyl phenoxy, 2-carbamoyl 
phenoxy, phenoxy, 2-cyano-6-fluoro phenoxy, 2-methylphenoxy, 2-fluoro phenoxy, 2,3-difluoro 
phenoxy, 2,6-<iifluoro phenoxy, pyridin-3-yloxy, 2-methoxypyridin-3-yloxy, 
2-difluoromethoxypyridin-3-yloxy and the like are preferred. 

Moreover, for example, as preferred form of compound in accordance with this invention, the 
case that compound represented by the aforesaid formula (1-1) is shown by formula (1-12) 




a-12) 

(each symbol is the same as above) may be proposed. 

R u in formula (1-12) (the said R n may be substituted with the aforesaid R 4 of 1-3), the same 
groups as in R 11 in the said formula (1-1) may be proposed. 

As X51 in formula (1-12), -O- or -S- is preferred, and -O- is more preferred. 



Xi and X 3 in formula (1-12) each independently denote carbon atom or nitrogen atom, but the 
case that both Xi and X3 are carbon atoms is preferred. 
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As R n -X 5 i- in formula (1-12), in an embodiment for example, 2-carbamoyl phenoxy, 

3- caibamoyl phenoxy, 4-carbamoyl phenoxy, 2-cyano phenoxy, 3-cyano phenoxy, 4-cyano 
phenoxy, 2-methoxy phenoxy, 3-methoxy phenoxy, 4-methoxy phenoxy, 2-methansulfonyl 
phenoxy, 3-methansulfonyl phenoxy, 4-methansulfonyl phenoxy, 
2-(pyiTolidin-l-carbonyl)-phenoxy, 3-(pyrrolidin-l -carbonyl)-phenoxy, 

4- (pynx)lidin-l-carbonyl)-phenoxy, pyridin-2-yloxy, pyridine-3-yloxy, pyridine-4-yloxy, 
2-methylcarbamoyl phenoxy, 3-methylcarbamoyl phenoxy, 4-methylcarbampyl phenoxy, 
2-dimethylcarbamoyl phenoxy, 3-dimethylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 
2-(oxazol-3-yl) phenoxy, 2-methoxycarbonyl phenoxy, 3-methoxycarbonyl phenoxy, 
4-methoxycarbonyi phenoxy, 2-acetylphenoxy, 3-acetylphenoxy, 4-acetylphenoxy, 
2-ethoxycarbonyl phenoxy, 3-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 2-N-hydroxy 
amidino-phenoxy, 3-N-hydroxy amidino-phenoxy, 4-N-hydroxy amidino-phenoxy, 
2-hydroxymethyl-phenoxy, 3-hydroxymethyl-phenoxy, 4-hydroxymethyl-phenoxy, 
2-(2H-tetrazol-5-yl) phenoxy, 3-(2H-tetrazol-5-yl) phenoxy, 4-(2H-tetrazol-5-yl) phenoxy, 
2-cy ano-pyridin-3 -y loxy, 4-cyano-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yl, 
2-difluoromethoxy-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-yl, 2-(5-oxo-4,5-dihydro-[l,2,4] 
oxadiazol-3-yl) phenoxy, 3-(5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 
4-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 2-formyl phenoxy, 3-formyl phenoxy, 
4-formyl phenoxy and the like may be proposed. 

Among these, for example, one of R n -X 5 i- is preferred to be 2-carbamoyl phenoxy, 4-carbamoyl 
phenoxy, 2-cyano phenoxy, 4-cyano phenoxy, 2-methoxy phenoxy, 4-methoxy phenoxy, 
2-methansulfonyl phenoxy, 4-methansulfonyl phenoxy, pyridin-2-yloxy, pyridin-3-yloxy, 
pyridin-4-yloxy, 2-cyano-pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 

4- cyano-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yloxy, 4-carbamoyl-pyridin-3-yloxy, 

5- cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-yloxy, 5-carbamoyl-pyridin-3-yloxy, 
4-carbamoyl-pyridin-3-yloxy, 2-methylcarbamoyl phenoxyoxy, 4-methylcarbampyl phenoxyoxy, 
2-dimethylcarbamoyl phenoxyoxy, 4-dimethylcarbamoyl phenoxyoxy, 2-(oxadiazol-3-yl) 
phenoxy, 2-methoxycarbonyl phenoxy, 4-methpxycarbonyl phenoxy, 2-acetyl phenoxy, 4-acetyl 
phenoxy, 2-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 2-N-hydroxyamidino-phenoxy, 
4-N-hydrpxyamidino-phenoxy, 2-hydroxymethyl-phenoxy, 4-hydroxymethyl-phenoxy, 
2-difluoromethoxy-pyridin-3-yioxy, 2-(2H-tetrazol-5-yl) phenoxy, 4-(2H-tetrazol-5-yl) phenoxy, 
2-(5-oxo-4,5-dihydro-[l ,2,4] oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[l ,2,4] 
oxadiazol-3-yl) phenoxy, 2-fonnyl phenoxy, 4-fonnyl phenoxy and the like, and to be 
2-carbamoyl phenoxy, 2-cyano phenoxy, 2-methoxyphenoxy, 2-methanesuiphonyl phenoxy, 
pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 2-methylcarbamoyl phenoxy, 
2-dimethylcarbamoyl phenoxy, 2-(oxadiazol-3-yl) phenoxy, 2-methoxycarbonyl phenoxy, 
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2-acetyl phenoxy, 2-ethoxycarbonyl phenoxy, 2-N-hydroxy amidino-phenoxy, 
2-cyano-pyridin-3-yloxy, 2-difluoromethoxy-pyridin-3-yloxy, 2-carbamoyl-pyridin-3-yloxy, 
2-hydroxymethyl-phenoxy, 2-(2H-tetrazol-5-yl) phenoxy, 2-difluoromethoxo-pyridin-3-yloxy, 

2- (5-oxo-4,5-dihydro-[ 1,2,4] oxadiazol-3-yl) phenoxy, 2-formyl phenoxy and the like is more 
preferred. 

For example, the other R u -X5i- is preferred to be 3-carbamoyl phenoxy, 4-carbamoyl phenoxy, 

3- cyano phenoxy, 4-cyano phenoxy, 3-methoxyphenoxy, 4-methoxyphenoxy, 

3- (pyrrolidine- 1 -carbonyl)-phenoxy, 4-(pyrrolidine- 1 -carbonyl)-phenoxy, 3-methanesulphony 1 
phenoxy, 4-methanesulphonyl phenoxy, pyridin-2-yloxy, pyridin-3-yloxy, pyridine-4-yloxy, 

2- difluoromethoxy-pyridin-3-yloxy, 3-methylcarbamoyl phenoxy, 4-methylcarbamoyl phenoxy, 
5-cyano-pyridin-3-yloxy, 4-cyano-pyridin-3-yloxy, 5-carbamoyl-pyridin-3-yloxy, 

4- carbamoyl-pyridin-3-yloxy, 3-dimethylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 
4-(oxadiazol-3-yl) phenoxy, 3-methoxycarbonyl phenoxy, 4-methoxycarbonyl phenoxy, 3-acetyl 
phenoxy, 4-acetyl phenoxy, 3-ethoxycarbonyl phenoxy, 4-ethoxycarbonyl phenoxy, 3-Nrhydroxy 
amidino-phenoxy, 4-N-hydroxy amidino-phenoxy, 3-hydroxymethyl-phenoxy, 
4-hydroxymethyl-phenoxy, 3-(2H-tetrazol-5-yl) phenoxy, 4-(2H-tetrazol-5-yl) phenoxy, 

3- (5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 4-(5-oxo-4,5-dihydro-[l ,2,4] 
oxadiazol-3-yl) phenoxy, 3-formyl phenoxy, 4-formyl phenoxy and the like, and to be 

4- carbamoyl phenoxy, 4-cyanophenoxy, 4-methoxyphenoxy, 4-methanesulphonyl phenoxy, 
pyridin-3-yloxy, 4-methylcarbamoyl phenoxy, 4-dimethylcarbamoyl phenoxy, 4-(oxadiazol-3-yl) 
phenoxy, 4-methoxycarbonyl phenoxy, 4-acetyl phenoxy, 4-ethoxycarbonyl phenoxy, 
4-N-hydroxy amidino-phenoxy, 4-hydroxymethyl-phenoxy, 4-cyano-pyridin-3-yloxy, 
2-difluoromethoxy-pyridin-3-yloxy 4-carbamoyl-pyridin-3-yloxy, 4-(2H-tetra2ol-5-yl) phenoxy, 
4-(5-oxo-4,5-dihydro-[l,2,4] oxadiazol-3-yl) phenoxy, 4-formyl phenoxy and the like is more 
preferred. - 

Moreover, as preferred form of compound in accordance with this invention, compound in 
accordance with this invention is compound represented by formula (1-0) and the case wherein 
one of R 1 is phenyl which may be substituted by 1-3 R 4 or 5 or 6 membered nitrogen-containing 
heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and 
oxygen atom (the said nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ) 
and also the other R 1 is 5-7 membered nitrogen-containing heterocycle having at least one 
nitrogen atom as heteroatom constituted heterocycle, and as other heteroatom, optionally 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, may be 
proposed. 

As said 5-7 membered nitrogen-containing heterocycle, 5 or 6 membered nitrogen-containing 
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heteroaromatic ring or 5-7 membered nitrogen-containing aliphatic hetero ring may be proposed. 

As 5 or 6 membered nitrogen-containing heteroaromatic ring, for example, pyrrolyl, furyl, thienyl, 
pyrazolyl, isoxazolyl, isothiazolyl, imidazolyl, oxazolyl, thiazolyl, triazolyl, oxadiazolyl, 
thiadiazolyl, tetrazolyl, pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl and the like may be proposed. 

As the 5-7 membered nitrogen-containing aliphatic heterocycle, for example, azetidinyl, 
pyrrolidinyl, piperidino, piperidinyl, azepanyl, piperazinyl, morpholino, thiomorpholino, 
homopiperazinyl, imidazolidinyl, pyrazolidinyl and the like may be proposed. 

The said heterocycle may be substituted with 1-3 of the aforesaid R 4 , and moreover when said 
heterocycle is aliphatic hetero ring, it may contain 1 or 2 double bond. 

Moreover, as preferred form of compound in accordance with this invention, compound in 
accordance with this invention is compound represented by formula (1-0) and the case wherein 
one of R 1 is phenyl which may be substituted by 1-3 R 4 or 5 or 6 membered nitrogen-containing 
heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and 
oxygen atom (the said nitrogen-containing heteroaromatic ring may be substituted by 1-3 R4) and 
also the other R 1 is 5-7 membered nitrogen-containing heteroaromatic ring having at least one 
nitrogen atom as heteroatom constituted heterocycle, and as other heteroatom, optionally 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom, may be 
proposed. 

As 5 or 6 membered nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom, the same groups as in an item mentioned 
above may be proposed. 

Moreover, as preferred form of compound in accordance with this invention, compound in 
accordance with this invention is compound represented by formula (1-0) and the case wherein 
one of R 1 is phenyl which may be substituted by 1-3 R 4 or 5 or 6 membered nitrogen-containing 
heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and 
oxygen atom (the said nitrogen-containing heteroaromatic ring may be substituted by 1-3 R 4 ) and 
also the other R 1 is 5-7 membered nitrogen-containing aliphatic hetero ring having at least one 
nitrogen atom as heteroatom constituted heterocycle, and as other heteroatom, optionally 
containing 1-4 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (die said 
nitrogen containing aliphatic hetero ring may be substituted by 1-3 R 4 , and moreover may contain 
1 or 2 double bond in the ring) may be proposed. 
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Among compound represented by formula (1-0), for example, 

5-(4-methanesulphonyl-phenoxy)-2-pyrazm 

5-(2-carbamoyl-phenoxy)-2-pyridm-2^ 

zole, 

5-(2-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(6-methanesulphonyl-pyridin-3 -yloxy)- 1 H-benzimida 
zole, 

5-(2-fluoro-phenoxy)-2-pyridm-2-yl-6^6-methanesu^ 
5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-meth^ 
IH-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methan^ 
IH-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-^^ 

-pyrazol-3-yl)-lH-benzimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulpho 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulphonyl-pyridin-3 -yloxy)- 1 H-benzimidazole, 

5-(2-fluoro-phenoxy)-2-(lH-pyrazol-3-yl)-6^^ 

zole, 

5-(2,3-difluoro-phenoxy)-2-(l-me%l-lH-pyrazol-3-^^^ 
H-benzimidazole, 

5-(2,4-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-eto 
le, 

5-(2,5-difluoro-phenoxy)-2-pyridin-2-yl-6-(6-eth^ 
le, 

5-(2,6-difluoro-phenoxy)-2-pyrazm-2-yl-6-^ 
le, 

5-(2,6-difluoro-phenoxy)-2<l-methyl-lH-pyrazoi-3-yl>^^ 
H-benzimidazole, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulphonylp^ 
ole, 

5-(2-fluoropyridin-3-yloxy>6-(6-ethanesuty^ 
zole, 

5-(2-chloropyridin-3-ylqxy)-6-(6-ethanesulphonylpyri^ 
zole, 

5-(2-chloropyridm-3 -yloxy )-6-(6-eto 
zole, 

5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulphonylpyridin-3-yloxy)-2-pyridm^ 
ole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethan^ 
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-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yto^ 
H-benzimidazole, 

5-(2-difluoromemoxy-pyridm-3-yloxy)-6-(4-ethanesu^ 
midazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(4-ethanesulphonyl-phenoxy)-2-pyrazm 
midazole, 

5-(2,6-difluoro-phenoxy)-2-pyridin-2-yl-6^6-methanesulphonyl-pyridin-3 -yloxy)- 1 H-benzimida 
zole, 

5-(2-carbamoyl-phenoxy)-2-pyridm-2-yl-6-(6-era 
le, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridra-2^^ 
dazole, 

5-(2-fluoro-6-carbamoyl-pbenoxy)-2-pyridin^ 
zimidazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-yl-6-(4-ethanesulphonyl-pbenoxy)- 1 H-benzimida 
zole, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethan^ 
dazole, 

5-(2-fluoro-6-(tetrazol-5-yl)-phenoxy)-2-pyrazin-2^ 
benzimidazole, 

5-(2-mfluoromemoxypyridto-3-yloxy)-6-(3-cM^ 
1 H-benzimidazole, 

4-(2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methan^^ 
4-(2,6-difluoro-phenoxy)-6-(6-memanesulphonyl^ 
zole, ; 

4-(2,6-difluoro-phenoxy)-6-(6-memanesulphony 
zole, 

4-(2,6-difluoro-phenoxy)-6-(6-emanesulphonyl-pyridm^ 
le, 

4-(2,6-mfluoro-phenoxy)-6-(6-eraanesulphonyl^ 

4-(l-memyl-2-oxo-l,2-dmydro-pyridin-3-yloxy)-6-^ 
1 H-benzimidazole, 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulphonyl-pyridin-3 -yloxy)-2-( 1 H-pyrazol-3 -yl)- 1 H-benzim 
idazole, 

4-(2-fluoro-phenoxy)-6-(6-ethanesulphonyl-pyrid 
4-(2,3-mfluoro-phenoxy)-6-(6-ethanesulphonyU^ 
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4-(2,5-difluoro-phenoxy)-6^6-ethanesulphonyl-pyri^ 
le, 

4^2-cyano-6-fluoro-phenoxy)-6-(6-etha^ 
dazole 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesu^ 
midazole, 

4- (2-cyano-6-fluoro-phenoxy)-6-(6-methanesul^^ 
midazole, 

l-(2-(6^5-bromo-pyridin-2-yloxy)-2-pyridin^^ 
ne, 

l-(2-(6-(6-methanesulphonyl-pyridinO-^^^ 
l-yl)-ethanone, 

1 -(2-(6-(4-bydroxymethyl-phenoxy)-2-pyridin-2-y l-3H-benzimidazol-5-yl)-pyrroIidin- 1 -yl)-ethan 
one, 

1- (2-(6-[4-methanesulphonyl-phenoxy]-2-pyridin-2-yl-3H-benzimidazol- 
hanone, 

2- (6-(4-methanesidphonyl-phenoxy)-2-pyr^ 
amide, 

2-hydroxy-l -(2-(6-(4-methanesulphonyl- 1 -phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrro 

lidin- l-yl)-ethanone, 

l-(2-(6^6-etfianesulphonyl-pyridm^^ 

yl)-ethanone, 

1- (2-(6-[4-methanesulphonyi-phenoxy]-2^ 
hanone, 

2- fluoro4-(2-(6-(4-methanesulphonyl-ph^ 
n-l-yl)-ethanone, 

5- (6-( 1 -acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl- 1 H-benzimidazol-5-yloxy)-pyridine-2-carbonitriIe, 
1 -(2-(6-[4-methanesulphonyl-phenoxy]-2-pyri^ 1 -y l)-2- 
methylamino-ethanone, 

1 -(2-(6-(4-methanesulphonyl-phenoxy)-2-(l H-pyrazol-3 -yl)-3H-beiizimidazol-5-yl)-pyrrolidin-l- 
yl)-ethanone, 

l-(4-fluoro-2-(6-(4-methanesulphonyl-ph^ 
n-l-yl)-ethanone, 

N^5-(6-[l-acetyl-pyiToUdin-2-yl]-2-pyrid^ 
mide, 

l-(2-(2^5-bromo-pyridin-2-yl)-6<4-meth^ 
din- 1 -yl)-ethanone, 
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N-(2-(2-[6-(4-methanesulphonyl-pte^ 
)-2-oxo-ethyl)-acetamide, 

6-(l -acetyl pyn-olidin-2-yl)-5-(4-(methoxymethyl) phenoxy)-2-pyridin-2-yl-l H-benzimidazole • 
mono trifluoroacetate, 

1 -(4-((6-( 1 -acetylpyrrqtidin-2-yl)-2-pyridin-2-y 1- 1 H-benzimidazol-5 -yl) oxy) phenyl) 
pyridin-2(lH)-one, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

(2-(2-(5-((2 '-fluorobiphenyl-4-yl-2-pyridin-2-yl- 1 H-benzimidazol-6-yl) 
pyrrolidin- 1 -yl)-2-oxoethyi) methylamine, 

6-(l-acetylpyrrolidin-2-yl)-5-((6-[[l,2,4]-oxadiazol-3-yl] pyridin-3-yl) 
oxy)-2-pyridin-2-yl-l H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl-l H-benzimidazole, 

6- (l-acetyI pynrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

5- (l-acetyl-5-methylpyrrolidin-2-yl)-6-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

6- (l-acetylpyrrolidin-2-yl)-5-((6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-yl) 
oxy)-2-pyrazin-2-y 1- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(6 , -[methoxymetbylpyridin-3-yl] 
oxy)-2-pyridin-2-yl-lH-benzimidazole, 
2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl]phenoxy)^ 

pyrrolidin- 1 -yl)-2-oxo ethanol, 

2-(5-(4-(2-methyl-2H-tetrazol-5-yl) phenoxy)-2-pyridin-2-yl- 1 H-benzimidazol-6-yI) 
pyrrolidine-l-carboxamide, 

5'-((6-(l-acetylpyrrolidin-2-yl)-2-pyridm-2-yl-lH-berizimidazol-5-yl) 
oxy)-2H- 1 ,2'-bipyridin-2-one, 

3 -(4-((6-( 1 -acetylpyrrolidin-2-y l)-2-pyridin-2-yl- 1 H-benzimidazol-5 -yl) oxy) 
phenyl)-l,3-oxazolidin-2-one, 

6-(l -acetyl pyrrolidin-2-yl)-5-((6-methylpyridin-3-yl) oxy)-2-pyridin-2-yl- lH-benzimidazole, 
6-(l-acetylpyrroHdin-2-yl)-5-((6-pyrazin-2-ylpyridin-3-yl) 
oxy)-2-pyridin-2-yl-l H-benzimidazole, 
6-(l-acetyl-3-fluoropyrrolidin-2-yl)-5-((2 , -fluorobiphenyl-4-yl) 
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oxy)-2-pyridin-2-yl-lH-benzimidazoie, 

3 -0H(6-( 1 -acety lpyrrolidhv2-y l)-2-pyrazin-2-yl- 1 H-benzimidazol-5 -yl) oxy) 
phenyl)- 1 ,3-oxazolidin-2-one, 
6-(l-acetylpyiTolidm-2-yl)-2-pyrazro^^ 
oxy)- 1 H-benzimidazole, 

6-(l -acetylpyiTolidin-2-yl)-5-((6-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(4-((6-(l-acetylpyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benziniidazol-5-yl) oxy) phenyl) ethanone, 

6-(l -acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) 

phenoxy)-2-pyrazin-2-yl-lH-benzimidazole, 

6-(l-acetyl-5-memylpyrrolidin-2-yl)-5-^ 

midazole, 

N-methyI-2-(2-(5-(4-[2-methyl-2H-tetrazol-5-yl] phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanamine, 

6-(l-acetyl-5-methylpyirohdin-2-yl)-5-((6-(methoxymethyl)pyridin-3-yl) 
oxy)-2-pyrazin-2-y 1- 1 H-benzimidazole, 
l-(l-(6^4-memanesulphonyl-phenoxy)-2-pyridm-2^ 
hanone, 

1- (l-(6-(6-memanesulphonyl-pyridin-3-yto^ 

2- yl)-ethanone, 

l-(l-(6-(6-emanesulphonyl-pyridm-3-yloxy)-2-pv^^ 
yl)-ethanone, or 

l-(l-(6-(6-e&anesulphonyl-pyridm-3^ 

olidin-2-yl)-ethanone or pharmacologically acceptable salts thereof and the like may be proposed. 

The novel -2-heteroaryl substituted benzimidazole derivatives in accordance with this invention 
can be present as pharmacologically acceptable salts. As the aforesaid salts, acid addition salt or 
base addition salt may be proposed. 

As for the compounds in accordance with this invention, there are cases that stereoisomers, 
tautomers or the like such as optical isomers, diastereoisomer, geometric isomer exist according 
to the type of substituents thereof. Needless to say that these isomers are all included in the 
compounds in accordance with this invention. Again, needles to say that arbitrary mixture of 
isomers thereof is included in the compounds in accordance with this invention. 

Because the compounds of this invention have glucokinase activation action, the said compounds 
are useful as a therapeutic agent and/or preventive agent of diabetes mellitus, furthermore as a 
therapeutic agent and/or preventive agent of diabetic complications. 
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Wherein, the complications of diabetes mellitus are diseases that occur as a result of the onset of 
diabetes mellitus, and as the said complications of diabetes mellitus for example, diabetic 
nephropathy, diabetic retinopathy, diabetic neurosis, diabetic arteriosclerosis and the like are 
nominated. 



Compounds in accordance with this invention can be applicable to both types of diabetes mellitus 
of insulin-dependent diabetes mellitus (IDDM) and non-insulin dependent diabetes mellitus 
(N1DDM) 

Moreover, fee insulin-dependent diabetes mellitus (IDDM) is thought to occur due to 
predisposition of hereditary insulin secretion lowering and insulin resistance in the skeletal 
muscle with addition of insulin resistance caused by obesity, and is considered mainly as an adult 
onset 

The compounds in accordance with this invention are thought to be useful for type II diabetes 
mellitus that was impossible to achieve satisfactory lowering of blood glucose level with prior art 
diabetes mellitus drugs, in addition to type I insulin-dependent diabetes mellitus. 

Moreover, in type II diabetes mellitus, it is remarkable that the degree of postprandial 
hyperglycemia is prolonged compared with healthy person, and the compound in accordance with 
this invention or pharmacologically acceptable salts thereof are useful for this type II diabetes 
mellitus. 

Moreover, the compounds in accordance with this invention or pharmacologically acceptable 
salts thereof are useful for the therapy and/or prevention of obesity. 

The compound represented by formula (1-0) 



/ 4 H 
(h 2 ) ^ RingA 

(M>) 

(in die formula, each symbol has the same the aforesaid definitions) in accordance with this 
invention can be produced, for example, using the following process. 
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L 1-T T (A) ; RHf T (A) 

^Y^kin : Base ^Vv^f^Mrt • * 

^(R z )q 2 - Step i L 2 -4 (R 2 )q s 

(1) (2) 1 



(1) (2) a 

R , x xr x v NHa ,<-xX x V NH2 

K — x 5"jl Reduction "< — ^5"TT" 

(3) (4) 

RineA — \ 

OHC-X-M^Mn, 

.X, NH 2 2 . m 

R 1 — X 5 -jf- Steo4 

* < r2 * hooc-Za^r^ . 

» ■ (6) 

- — — ^ a-o) 

" Steo5-l x Steo5-2 



(wherein, L 1 and L 2 denote leaving group such as halogen or the like, and each symbol has the 
same definitions as aforesaid). 

(Step 1). 

This step is process to produce compound (2) by reacting compound (1) with compound (A) 
represented by formula R'-X 5 H in the presence of base. More specifically, for example, as LI and 
L 2 , halogen such as fluorine, chlorine and bromine or the like may be proposed, LI and L 2 may be 
the same or different 

As the compound (1) used in this step, for example, 3,5-difluoro-2-nitroaniline, 
3,5-dichloro-2-nitroaniline, 3,5-dibromo-2-mtroaniline, 4-bromo-5-fluoro-2-nitroaniline, 
4,5-difluoro-2-nitroaniline and the like may be proposed. 

Amount of compound (A) used differs depending on compound and kind of solvent, other 
reaction conditions used, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with 
respect to 1 equivalent of compound (1). 
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Amount of base used differs depending on compound which is used, kind of solvent and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used in this step, any one in which reaction of compound (1) and R5-X5H 
produced compound (2) may be used, but for example sodium hydride, cesium caibonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine and the like may be proposed. When R5-X 5 H is primary or secondary amine, there 
does not need to be using base. 

As the reaction solvent which is used, it is not restricted in particular so long as it is inert solvent 
which does riot inhibit the reaction, as embodiments for example, pyridine, toluene, 
tetrahydrofuran, 1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is 250 degrees, preferably 0-150 degrees, in this step. 

Usually the reaction time is between 0.1-72 hours, preferably from 30 minutes to 5 hours in this 
step. 

Compound (2) obtained in this way can be subjected to next step without being isolated and 
purified, or after isolation and purification using the like of well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 2). 

This step is. process to produce compound (3) by reacting compound (2) obtained in the aforesaid 
step 1 with the same compound (A) as in the aforesaid step lor a different compound (A), in the 
presence of base. 

This step can be carried out by the same process as in the aforesaid step I, a process based on this, 
or combination of these and the conventional procedure. 

(Step 3). 

This step is process to produce compound (4) by reducing nitro group of compound (3) obtained 
in the aforesaid step 2. 

As for reductive reaction which is used, process well-known to a person skilled in the art is used 
in this step. 
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As the reductive reaction used in this step, as embodiments, for example, catalytic reduction 
method using hydrogen, formic acid, ammonium formate, hydrazine hydrate and palladium, 
platinum, nickel catalyst; a reduction method using hydrochloric acid, ammonium chloride and 
iron, a reduction method using methanol and tin chloride; and the like may be proposed. 

Amount of reducing agent used in the aforesaid reductive reaction differs depending on the 
compound used, the kind of solvent, and other reaction conditions, but it is usually 1-50 
equivalents, preferably 2-20 equivalents with respect to 1 equivalent of compound (3). 

The reaction solvent which is used is not restricted in particular, so long as there is no hindrance 
to the reaction, for example methanol, N,N-dimethylformamide, ethyl acetate, tetrahydrofuran 
and the like and mixed solvent thereof can be used. 

The reaction temperature and the reaction time are not restricted in particular. However, it is 
reacted for about 1-20 hours, preferably 1 to 5 hours approx at the reaction temperature of about 
-10 to 100°C, preferably around 0-50°C. 

Compound (4) obtained in this way can be subjected to next step without being isolated and 
purified or can be isolated and purified by using the like of well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 4). 

This step is process to produce compound (1) by reacting compound (4) obtained in the aforesaid 
step 3 withr compound (5). 

In this step cyclisation reaction is carried out by process in accordance with literature (for 
example, Synthesis, 10 1380-1390 (2000) or the like), or a process based on this, or a 
combination of these and a conventional procedure. 

As compound (5) used, for example, pyridine carboxaldehyde, pyrazine carboxaldehyde, 
lH-pyrazole-3-carboxaldehyde and the like may be proposed. 

Compound (5) is usually used at 0. 1 - 1 00 equivalents, preferably 0.1-3 equivalents. 

Reaction solvent which is used in this step is not restricted in particular provided it does not 
hinder the reaction, and for example nitrobenzene, methanol, tetrahydrofuran, 
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N,N-dimethylformamide, toluene and the like or mixture of these solvents may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is 0.1-72 hours, preferably 0.1 to 24 hours. 

Compound (I) in accordance with this invention obtained in this way can be isolated and purified 
by using well known separation and refinement means, for example concentration, vacuum 
concentration, solvent extraction, crystallization, reprecipitation, chromatography and the like. 

(Step 5-1). 

Step 5-1 is process to produce condensed compound by reacting compound (4) obtained in the 
aforesaid step 3 with compound (6). 

Amide reaction in this step is performed using compound (4) and carboxylic acid represented by 
compound (6) or reactive derivative thereof. 

Compound (6) or a reactive derivative thereof is used usually at 0.1-100 equivalents, preferably 
0.1-3 equivalents. 

As "reactive derivative" of compound (6), for example mixed acid anhydride, active ester, active 
amide and the like can be nominated, and these can be obtained by process in accordance with for 
example WO98/05641. 

In the aforesaid reaction, when carboxylic acid represented by compound (6) is used, for example 
carbonyldiimidazo le, N,N f -dicyclohexylcarbodiimide, 1 -ethyl-3-(3-dimethylaminopropyl) 
carbodiimide, diphenyl phosphoryl diazide, dipyridyl disulphide-triphenylphosphine and the like, 
are preferred and reaction is preferably in the presence of condensing agent such as 
carbonyldiimidazole and the like. 

The quantity of the aforesaid condensing agent used is not limited closely, but usually is 0.1-100 
equivalents, preferably 0.1-10 equivalents with respect to compound (6). 

Reaction is usually carried out in inert solvent, and, as the aforesaid inert solvent, for example 
tetrahydrofuran N,N-dimethylformamide, 1,4-dioxane, benzene, toluene, methylene chloride, 
chlorofonn, carbon tetrachloride, 1,2-dichloromethane, pyridine and the like or mixture of these 
solvents may be proposed. 
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The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is between 0.1-72 hours, preferably from 30 minutes to 24 hours. 

Moreover, the aforesaid reaction may be performed in the presence of base and condensation 
assistant in order that the reaction proceed smoothly. 

As base, 4-dimethylaminopyridine, triethylamine and the like may be proposed. 

The quantity of the aforesaid base used is 0.1-100 equivalents, preferably 0.1-1 equivalents with 
respect to 1 mole of carboxylic acid represented by compound (6) or reactive derivative thereof 
usually. 

As condensation assistant, N-hydroxybenzotriazole hydrate, N-hydroxy succinimide and the like 
may be proposed. 

The quantity of the aforesaid condensation assistant used is 1-100 equivalents, preferably 1-5 
equivalents with respect to 1 mole of carboxylic acid represented by compound (6) or reactive 
derivative thereof usually. 

In the aforesaid reaction, when amino group or imino group which does not participate in reaction 
in reaction materials is present, preferably it is suitably protected with protecting group of amino 
group or imino group, and thereafter, it is reacted, and the aforesaid protecting group of said 
amino group or imino group is eliminated after reaction. 

Condensed compound obtained in this way can be subjected to next step without being isolated 
and purified or can be isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 5-2). 

Step 5-2 is process to produce compound (1-0) by reacting condensed compound obtained in the 
aforesaid step 5-1. 

In this step cyclisation reaction can be performed by process in accordance with literature (for 
example, process described in Tetrahedron, Vol 57 Number 9, pp 1793-1800, 2001 or the like) or 
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a process based on this, or a combination of these and a conventional procedure. 

When p-toluenesulfonic acid is used in cyclisation reaction, amount of p-toluenesulfonic acid is 
usually 0.1-100 equivalents, preferably 0.1-1 equivalents. 

The reaction solvent which is used is not restricted in particular in reaction in this step, provided 
it does not hinder the reaction, and for example toluene, N,N-dimethylformamide, 1,4-dioxane, 
N-methylpyrrolidinone and the like or mixture of these solvents may be proposed. 

The reaction temperature is 0 to 200 degrees, preferably room temperature to reflux temperature 
of reaction solvent. 

The reaction time is usually 0.1 hours to 72 hours, preferably from 30 minutes to 12 hours. 

Compound (1-0) in accordance with this invention obtained in this way may be used without 
isolation and refinement, or can be isolated and purified by using well-known isolation and 
separation means, for example concentration, vacuum concentration, solvent extraction, 
crystallization, reprecipitation, chromatography and the like. 

Compound (J-l 1) in accordance with this invention can be produced by the following process. 



L 2 ^X W NH 2 RltXsiH , f2^>VNH 2 R 1 %iH rfH^iiH, 



Steo6 



(7) 



Mr* ' 



N0 2 

^X 51 Sten7 

(8) 



alt 



^ X 51 



(9) 



Steo8 



NH 2 



Steo9 




R 1 



(10) 



0-11) 



(wherein, L 1 , L 2 denotes leaving group such as halogen or the like; each symbol has the same 
definitions as aforesaid. 

(Step 6). 
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This step is process to produce compound (8) by reacting compound (7) with compound (A-l) in 
the presence of base. More specifically, as L\ L 2 , for example, halogen such as fluorine, chlorine 
and bromine or the like may be proposed. 

Amount of compound (A-l) used differs depending on compound and kind of solvent, other 
reaction conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with respect to 1 
equivalent of compound (7). 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used, in this step, any base which produces compound (8), in reaction of 
compound (7) and compound (A-l), for example sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine and the like may be proposed. 

As the reaction solvent which is used, inert solvent may be proposed, and it is not restricted in 
particular so long as it does not hinder the reaction, and as embodiments for example, pyridine, 
toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
0-250°C in this step. 

The reaction time is usually 0.1-72 hours, preferably 0.1-5 hours in this step. 

Compound (8) obtained in this way can be subjected to next step without being purified and 
refined, or it may be isolated and purified by using well known separation and refinement means, 
for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 7). 

This step is process to produce compound (9) by reaction of compound (8) with compound (A-l) 
used in the aforesaid step 1 in the presence of base. 

This step can be carried out by the same process as in the aforesaid step 6, a process based on this, 
or a combination of these processes and conventional procedures. 
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Compound (9) obtained in this way is isolated and refined using well known separation and 
refinement means, for example concentration, vacuum concentration, solvent extraction, 
crystallization, reprecipitation, chromatography and the like, or can be subjected to following step 
without being purified or being isolated and purified it 

(Step 8). 

This step is process to produce compound (10) by reducing nitro group of compound (9). 

This step can be carried out by the same process as in the aforesaid step 3, a method based on this, 
or a combination of these with conventional procedures. 

Compound (10) obtained in this way can be subjected to next step without being isolated and 
purified or after isolation and purification using well known separation and refinement means, for 
example concentration, vacuum concentration, crystallization, solvent extraction, reprecipitation, 
chromatography and the like. 

(Step 9). 

This step is process to produce compound (Ml) in accordance with this invention by reacting 
compound (10) with aforementioned compound (5) or compound (6). 

Reaction of compound (10) and compound (5) can be carried out by the same process as in the 
aforesaid step 4, a process based on this, or a process combining these and the conventional 
procedure. 

Moreover, reaction of compound (10) and compound (6) can be carried out by the same process 
as in the aforesaid step 5-1 and 5-2, a process based on this, or a process combining these and the 
conventional procedure. 

Compound (1-11) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 

Compound (1-1 1) in accordance with this invention can be produced by the following process. 
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(16) (1-11) 

(wherein, L 1 , L 2 denotes leaving group such as halogen or the like, and each symbol has the same 
definitions as aforesaid). 

(Step 10). 

This step is process to produce compound (12) by reaction of compound (11) and aforementioned 
compound (A-l). 

This step can be carried out by the same process as in aforesaid step 6, a process based on this, or 
a combination of these and a conventional procedure. 

Compound (12) obtained in this way can be subjected to next step without being isolated and 
purified or can be isolated and purified by using well known separation and refinement means, 
for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 11). 

This step is process to produce compound (13) by reaction of compound (12) and aforementioned 
compound (A-l). 



This step can be carried out by the same process as in aforesaid step 6, a process based on this, or 
a combination of these and a conventional procedure. 
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Compound (13) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 12). 

This step is process to produce compound (14) by reducing nitro group of compound (13). 

This step can be carried out by the same process as in aforesaid step 3, a process based on this, or 
a combination of these and a conventional procedure. 

Compound (14) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 13). 

This step is process to produce compound (15) by introducing nitro group into compound (14) 
obtained in the aforesaid step. 

Nitration in this step process may be performed by process in accordance with literature (for 
example Synthetic Communications Vol. 31 No. 7, pp 1 123-1 128, 2001 or the like), or a process 
based on this, or a combination of these and a conventional procedure. If necessary, said nitration 
reaction is performed with amino groups in compound (14) protected. 

When potassium nitrate is used in nitration, amount of potassium nitrate is usually 0.1-100 
equivalents, preferably 0.1-2 equivalents. 

Reaction solvent which is used is not restricted in particular provided it does not hinder the 
reaction in this step, and for example trifluoroacetic acid, trifluoroacetic acid anhydride, 
hydrochloric acid, sulphuric acid, nitric acid and the like may be proposed. 

The reaction temperature is usually 0 degrees to reflux temperature of reaction solvent, preferably 
room temperature to reflex temperature of solvent. 

The reaction time is usually 0.1 to 72 hours, preferably from 30 minutes to 12 hours. 
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Compound (15) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 14). 

This step is process to produce compound (16) by reducing the nitro group which compound 
(15) contains. 

This step can be carried out by the same process as in aforesaid step 3, a process based on this, or 
a combination of these and a conventional procedure. 

Compound (16) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 15). 

This step is process to produce compound (1-11) in accordance with this invention by reacting 
compound (16) and aforementioned compound (5) or compound (6). 

Reaction of compound (16) and compound (5) can be carried out by the same process as in 
aforesaid step 4, a process based on this, or a combination of these and a conventional procedure. 

Moreover, reaction of compound (16) and compound (6) can be carried out by the same process 
as in the aforesaid step 5-1 and 5-2, a process based on this, or a process combining these and the 
conventional procedure. 

Moreover, it is possible to produce compound (1-11) in accordance with this invention by 
reacting the aforesaid compound (14) and (6), introducing a nitro group, and finally either 
reducing said nitro group to amino group, and simultaneously performing cyclisation reaction or 
carrying out cyclisation separately, in accordance with requirements. 

Moreover, amidation, nitration, reduction of nitro group to amine, and cyclisation may be 
performed by the same method as in step 5-1, step 13, step 3 and step 5-1, a process based on 
these and a combination of these and a conventional procedure. 

Compound (1-11) in accordance with this invention obtained in this way can be isolated and 
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purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 



Compound (1-11-0) in accordance with this invention can be produced for example by the 
following process. 



T N0 2 .Step 16 I 2 Step 17 1 

OH ri p 1 -^° .RP 1 -^ 

(17) (18) v {19) 



.Step 18 ^NHalStep 19 T 2 ;Step20 

(20) (21) 



Step 22 



(22) (23) 

J H H : St ep23 
(24) 0-11-0) 



(wherein, L 1 , L 2 , L 3 , L 4 denotes leaving group such as halogen or the like. Rp 1 denotes protecting 
group of hydroxy. Each symbol has the same definitions as aforesaid). 

(Step 16). 

This step is reaction to introduce protecting group into compound (17). Introduction of hydroxy 
protecting group Rp 1 of compound (17) used in this step may be performed as described in the 
literature, (for example, Protective Groups in Organic Synthesis, T.W, Green, 2nd edition, John 
Wiley and Sons, 1991), a process based on this, or a combination of these and a conventional 
procedure. 



More specifically, for example, as Rp 1 , methoxymethyl, methyl, benzyl, 4-methoxy-benzyl, 
2-(trimethylsilyl) ethoxymethyl, 2-(trimethylsilyl) ethyl, tert-butyldimethylsilyl, tert-butyl 
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carbonyl and the like may be proposed. 

Amount of compound (B) used differs depending on compound and kind of solvent, and other 
reaction conditions used, usually 0.1-20 equivalents, preferably 0.5-5 equivalents with respect to 
1 equivalent of compound (17). 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used in this step, any one that produces compound (18) in reaction of 
compound (17) and compound (B) may be used, but for example cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine, imidazole and the like may be proposed. 

Reaction temperature is usually 0 - reflux temperature of reaction solvent, and preferably 0-80°C. 
Reaction time is usually 0.1-72 hours, and preferably 0.5-12 hours. 

As the reaction solvent which is used, inert solvent is proposed, and is not restricted in particular 
so long as it does not hinder the reaction, as embodiments for example, pyridine, toluene, 
1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, 
l-methyl-2-pyrrolidinone and the like may be proposed. 

Compound (18) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 17). 

This step is process to produce compound (19) by reaction compound (18) and the aforesaid 
compound (A-l). 

This step can be carried out by the same process as in aforesaid step 10, a process based on this, 
or a combination of these and a conventional procedure. 

Compound (19) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
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reprecipitation, chromatography and the like. 



(Step 18). 

This step is process to produce compound (20) by reducing the nitro group which compound 
(19) contains. 

This step may be performed by the same process as step 12, process based on this, or a 
combination of these and a conventional procedure. 

Compound (20) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 19). 

This step introduces nitro group into compound (20) and is process to produce compound (21). 

This step can be carried out by the same process as in aforesaid step 13, a process based on this, 
or a combination of these and a conventional procedure. 

Compound (21) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 20). . 

This step reduces nitro group of compound (21) and is process to produce compound (22). 

This step can be carried out by the same process as in aforesaid step 14, a process based on this, 
or a combination of these and a conventional procedure. 

Compound (22) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by well known separation and refinement means, for 
example concentration, vacuum concentration, crystallization, solvent extraction, reprecipitation, 
chromatography and the like. 

(Step 21). 

This step is process to produce compound (23) by reacting compound (22) with aforementioned 
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compound (5) or compound (6). 

Reaction of compound (22) and compound (5) can be carried out by the same process as in 
aforesaid step 4, a process based on this, or a combination of these and a conventional procedure. 

Moreover, reaction of compound (22) and compound (6) can be carried out by the same process 
as in the aforesaid step 5-1 and 5-2, a process based on this, or a process combining these and the 
conventional procedure. 

Compound (23) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 22). 

This step is process to produce compound (24) by eliminating protecting group of hydroxy of 
compound (23). 

Elimination of hydroxy protecting group Rp 1 of compound (17) used in this step may be 
performed by the process described in the literature, (for example, Protective Groups in Organic 
Synthesis, T.W, Green, 2nd edition, John Wiley and Sons, 1991 and the like), a process based on 
this, or a combination of these and a conventional procedure, and in this step when Rp 1 is benzyl, 
for example, said elimination of protecting groups can be carried out by using catalytic 
hydrogenation using palladium-carbon catalyst. 

When palladium hydroxide-carbon catalyst is used in removal of Rp 1 , amount of catalyst is 
usually 0.01-1000 equivalents, preferably 0.1-10 equivalents. 

Reaction solvent used in this step is not restricted in particular provided it does not hinder the 
reaction, for example methanol, ethanol and the like may be proposed. 

The reaction temperature is usually room temperature to reflux temperature of reaction solvent, 
preferably room temperature to 100 degrees. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 12 hours. 

Compound (24) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
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means, for example concentration, vacuum concentration, solvent extraction, ciystallization, 
reprecipitation, chromatography and the like. 

(Step 23). 

This step is process to produce compound (1-2) in accordance with this invention by step of 
reacting compound (24) and compound (C) (step 23-1) or step of reacting compound (24) and 
compound (D) (step 23-2). 

(Step 23-1). 

As L 4 in compound (C), for example, halogen atom such as chlorine, bromine, iodine or the like 
may be proposed. 

Amount of compound (C) used differs depending on compound and kind of solvent, and other 
reaction conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with respect to 1 
equivalent of compound (24). 

The reaction in this step is performed in the presence of base. Amount of base used differs 
depending on compound used, kind of solvent and other reaction conditions, it is usually 0.1-20 
equivalents, preferably 0.5-5 equivalents with respect to 1 equivalent of compound (24). 

As the base which is used, in reaction of compound (24) and compound (C), any which produced 
compound (1-2) may be used, but for example sodium hydride, cesium carbonate, sodium 
carbonate, potassium carbonate, potassium phosphate, potassium acetate, potassium-tert butyrate, 
triethylamine and the like may be proposed. 

As the reaction solvent which is used, inert solvent may be proposed, it is not restricted in 
particular so long as there is no hindrance of the reaction, as embodiments for example, pyridine, 
toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
0-150°C in this step. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 5 hours in this step. 

Compound (1-2) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
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like. 

(Step 23-2). 

This step is process to produce compound (1-2) in accordance with this invention by reacting 
compound (24) obtained in the aforesaid step and compound (D) and carrying out protection, 
deprotection in accordance with requirements. 

Reaction of compound (24) and compound (D) can be carried out by so-called Mitsunobu 
Reaction, in the presence of phosphine compound and azo compound, in accordance with 
literature (for example Mitsunobu O. et aL "The use of diethyl azodicarboxylate and 
triphenylphosphine in synthesis and transformation of natural products", Synthesis, Vol. 1, 1981 
p 1-28), a process based on this or a combination of these with conventional procedure. 

Amount of alcohol compound (D) used in this step is usually 0.5-10 equivalents, more preferably 
1-3 equivalents with respect to 1 equivalent of compound (24). 

As the phosphine compound used in this step, usually for example triphenylphosphine, triethyl 
phosphine and the like may be proposed. 

The amount of phosphine compound used is usually 0.5-10 equivalents, and preferably 1-3 
equivalents, for 1 equivalent of compound (24). 

As the azo compound which is used, for example diethylazo dicarboxylate, diisopropyl azo 
dicarboxylate and the like may be proposed. 

Amount of azo compound is usually 0.5-10 equivalents, preferably 1-3 equivalents with respect 
to 1 equivalent of compound (24). 

The reaction time is usually 1-48, preferably 4-12 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
15-30°C in this step. 

As the reaction solvent used in this step, it is not restricted in particular so long as there is no 
hindrance of the reaction, as embodiments for example tetrahydrofuran, toluene and the like may 
be proposed. 

Moreover, it is possible to produce compound (1-11-0) in accordance with this invention by 
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reacting the aforesaid compound (20) and (6) then introducing a nitro group, and finally, reducing 
said nitro group to amino group at the same time as it is cyclised, or if necessary, performing 
cyclisation reaction separately. 

Moreover, amidation of compound (20) and compound (6), nitration, nitro group reduction to 
amino group and cyclisation reaction may be performed by the same processes as in step 5-1, step 
13, step 3 and step 5-1, by processes based on these, or on combinations of these and 
conventional procedures. 

Compound (1-11-0) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 

Of the compounds (I) in accordance with this invention, the compounds (1-4) in which X is 
nitrogen atom may be produced by the following process. 




(wherein, Rx denotes 1-6C alkyl that has 2 halogen atoms, aldehyde, ester, CN or their 
equivalents, and the other symbols has the same the aforesaid meaning). 

(Step 24). 

This step is process to produce compound (25) from compound (4). 

This reaction may be performed in the presence of base by process in accordance with literature 
(for example Indian J. Chem. Sect. B, 32, 2; 1993, 262-265) or a process based on this, or a 
combination of these and a conventional procedure. 



For example, when it is reacted using sulfur dioxide, amount of the sulfur dioxide which is used 
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is usually 0.1-500 equivalents, preferably 0.5-10 equivalents. 

As the base which is used, in reaction with compound (4), if it is one which produces compound 
(25), any kind of one may be used, but for example sodium hydroxide, sodium hydride, cesium 
carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium acetate, 
potassium-tert butyrate, triethylamine and the like may be proposed. 

The reaction time is usually 1-48 hours, preferably 4-12 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 0 to 
reflux temperature of solvent in this step. 

As the reaction solvent used in this step, it is not restricted in particular so long as there is no 
hindrance of the reaction, as embodiments for example ethanol, water, toluene, tetrahydrofuran, 
1 ,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsuifoxide, 
1 -methyl-2-pyrrolidinone and the like may be proposed. 

Compound (25) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 25). 

This step produces compound (26) using compound (25). Reaction in this step can be performed 
using hydrazine monohydrate process in accordance with literature (for example, Indian J. Chem. 
Sect B, EN, 32, 2;1993, 262-265) or a process based on this, or a combination of these and a 
conventional procedure. 

Amount of the hydrazine monohydrate which is used is usually 0.1-1000 equivalents, preferably 
1-100 equivalents. 

The reaction time is usually 1-48 hours, preferably 4-24 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 0 to 
reflux temperature of solvent in this step. 

Preferably reaction is carried out with absence of solvent in this step, but a reaction solvent may 
be used provided it does not hinder the reaction, as embodiments of the reaction solvent, for 
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example ethanol, water, toluene, tetrahydrofiiran, 1,4-dioxane, N,N-dimethylformamide, 
N,N-dimethylacetamide, dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be 
proposed. 

Compound (26) obtained in this way is isolated and refined by using well known separation and 
refinement means, for example concentration, vacuum concentration, solvent extraction, 
crystallization, reprecipitation, chromatography and the like, or it can be subjected to following 
step without being isolated and purified. 

(Step 26). 

This step is process to produce compound (1-4) in accordance with this invention by reacting 
compound (26) and compound (E). 

Reaction in this step may be performed by process in accordance with literature (for example 
Indian J. Chem. Sect B, EN, 32, 2;1993, 262-265 or the like) or a process based on this, or a 
combination of these and a conventional procedure. 

When for example pyrazole is formed, it can be synthesised by carrying out reaction using 
tetramethoxypropane. 

Amount of tetramethoxy propane used is usually 0.1-500 equivalents, preferably 0.5-100 
equivalents. 

The reaction time is usually 1-48 hours, preferably 4-12 hours in this step. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 0 
degrees to reflux temperature of solvent in this step. 

As the reaction solvent used in this step, it is not restricted in particular so long as there is no 
hindrance of the reaction, as embodiments for example, water, toluene, tetrahydrofiiran, 
1,4-dioxane, N,N-dimethylformamide, N,N-dimethylacetamide, dimethylsulfoxide, 
l-methyl-2-pyrrolidinone and the like may be proposed 

Compound (1-4) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 
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Compound (1-12) in accordance with this invention represented by 



R 11 -X 51 



V_/a^W) ( 



m 



a-i2) 

(each symbol is the same as above) may be produced for example by the following process. 

R 11 X 51 H 1-2n^X- NH2 

L 1 X4 «»• 10 ' X£ X4 c.._oo D11 



Step 27 ' *51 Step 28 R 11 

R 11 
(28) 

R 11 XsiH 



(27) R11 ( 28 ) < 29 > 



,NH 5 



"Step 29 ^ N ° 2 Step3 ° R11_X 51 i *4 N0 2 Step 31 

(30) Ring A (3D. 

;->(a^{r3) 



OHC- . . . . 
(5) 

a-12) 



R1 ( 1 R f 5iN f X i r NHg step32 

R^i^xf" NH 2 or ^ Ring A 



Step 33-1 ;-l Step 33-2 



(wherein L 1 , L 2 denote a leaving group such as halogen, and the other symbols are same as 
above). 

(Step 27). 

This step is process to produce compound (28) by reacting compound (27) and the aforesaid 
compound (A-l) in the presence of base. As L 1 , L 2 , more specifically, halogen such as fluorine, 
chlorine and bromine or the like may be proposed. 
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Amount of compound (A-l) used differs depending on the compound used, the kind of solvent, 
and other reaction conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with 
respect to 1 equivalent of compound (27). 

Amount of base used differs depending on compound used, kind of solvent and other reaction 
conditions, it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base which is used in this step, if it is one which produces compound (28) by reaction of 
compound (27) and compound (A-l), any kind may be used, but for example sodium hydride, 
cesium carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium 
acetate, potassium-tert butyrate, triethylamine and the like may be proposed. 

As the reaction solvent which is used, inert solvent may be proposed, it is not restricted in 
particular so long as there is no hindrance of the reaction, as embodiments for example, pyridine, 
toluene, tetrahydrofuran, 1,4-dioxane, N,N-dimethylfonnamide, N,N-dimethylacetamide, 
dimethylsulfoxide, l-methyl-2-pyrrolidinone and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to 150 degrees in this step. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 5 hours in this step. 

Compound (28) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for. example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 28). 

This step is process to produce compound (29) by reducing nitro group of compound (28) 
obtained in the aforesaid step. As for reductive reaction which is used, process well-known to a 
person skilled in the art is used in this step. 

As the reductive reaction used in this step, as embodiments for example, catalytic reduction 
method using using hydrogen, formic acid, ammonium formate, hydrazine hydrate and palladium, 
platinum, nickel catalyst, reduction method using methanol and tin chloride, catalytic reduction 
method using hydrochloric acid, ammonium chloride and iron, and the like may be proposed. 



©Rising Sun Communications Ltd. 



http^/www.risingsun.co. uk 



WO05-063738 70 Caution : Translation Standard is 

Post-Edited Machine Translation 

In this step, when 10 % palladium-carbon catalyst is used in reduction of nitro group, amount of 
10 % palladium-carbon catalyst is usually 0.01-10 equivalents, more preferably 0.1-1 equivalents. 

Reaction solvent which is used is not restricted, provided it does not hinder the reaction in 
reaction in this step, for example methanol, ethanol, tetrahydrofuran, N,N-dimethylformamide 
and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 12 hours. 

Compound (29) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitatiori, chromatography and the like. 

(Step 29). 

This step is process to produce compound (30) by introducing nitro group into compound (29) 
obtained in the aforesaid step. 

Nitration in this step may be performed by process in accordance with literature (for example, 
Synthetic Communication Vol. 31 issue 7, pp 1123-1128, 2001 or the like), or a process based on 
this, or a combination of these and a conventional procedure, if necessary after adding protecting 
group to aniline. 

When potassium nitrate is used in nitration, amount of potassium nitrate is usually 0.1-100 
equivalents, preferably 0.1-1 equivalents. 

Reaction solvent used in this step is not restricted in particular provided it does not hinder the 
reaction, for example trifluoroacetic acid, trifluoroacetic anhydride, hydrochloric acid, sulphuric 
acid, nitric acid and the like may be proposed. 

The reaction temperature is usually 0°C to reflux temperature of reaction solvent, preferably 
room temperature to reflux temperature of reaction solvent. 

Usually the reaction time is 0.1-72 hours, preferably 30 minutes to 12 hours. 
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Compound (30) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 30). 

This step is process to produce compound (31) by reacting compound (30) obtained in the 
aforesaid step and the aforesaid compound .(A-l). 

This step may be carried out by the same process as in aforesaid step 27, a process based on this, 
or a combination of these and a conventional procedure, if necessary after adding aniline 
protecting group. 

Compound (31) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 31). 

This step is process to produce compound (32) by reducing nitro group of compound (31) 
obtained in the aforesaid step 30. 

The reaction can be carried out by the same process as in aforesaid step 8, a process based on this, 
or a combination of these and a conventional procedure in this step. 

Compound .(32) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization,-solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 32). 

This step is process to produce compound (1-2) in accordance with this invention by reacting 
compound (32) obtained in the aforesaid step 31 and compound (5). 

The reaction can be carried out by the same process as in aforesaid step 4, a process based on this, 
or a combination of these and a conventional procedure in this step. 

Compound (1-2) in accordance with this invention obtained in this way can be isolated and 
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purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, solvent extraction, crystallization, reprecipitation, chromatography and the 
like. 

(Step 33-1) 

This step is process to produce condensed compound by reacting compound (32) obtained by 
aforesaid step 3 1 with compound (6). 

The reaction can be carried out by the same process as in aforesaid step 5-1, a process based on 
this, or a combination of these and a conventional procedure in this step. 

Condensed compound obtained in this way can be subjected to next step without being isolated 
and purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(33-2). 

This step is process to produce compound (1-12) in accordance with this invention by cyclization 
reaction of condensed compound obtained in the aforesaid step 33-1. 

Cyclization reaction can be carried out by the same process as in aforesaid step 5-2, a process 
based on this, or a combination of these and a conventional procedure in this step. 

Moreover, compound (I- 11) in accordance with this invention may be produced by reacting the 
aforesaid compound (29) and (6) then introducing nitro group, and reducing said nitro group to 
amino group at the same time as cyclization, or if necessary performing cyclization reaction 
separately, moreover, reacting with compound (A) before cyclization or after cyclization. 

Moreover, amidation of compound (29) and compound (6), nitration, reduction of nitro group to 
amine group, reaction with compound (A) and cyclization reaction may be performed by the 
same processes as in step 5-1, step 13, step 3, step 30 and step 5-1 respectively, a process based 
on (his or a combination of these processes and the conventional procedure. 

Compound (1-12) in accordance with this invention obtained in this way can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, crystallization, solvent extraction, reprecipitation, chromatography and the 
like. 
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Moreover, it is possible to produce compound (1*12) in accordance with this invention by using 
compound (3 1) in accordance with the following process. 

R^XstH R 11 X 51 H 

Li /"XT"C0 2 R 8 Step 34 q Xsi XT"C0 2 R 8 Ste P 35 

(33) R 11 (34) 

fcl °° 2n Step 35-1 Si^X 4 ^NH 2 

R 11 R 11 

(35) (31) 

(wherein, each symbol is the same as above). 
(Step 34). 

This step is process to produce compound (34) by reacting compound (33) and the aforesaid 
compound (A-l). In this step, the reaction can be carried out by the same process as in aforesaid 
step 27, a process based on this, or a combination of these and a conventional procedure. 

Compound (34) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 35). 

This step is process to produce compound (35) by reacting compound (34) and the aforesaid 
compound (A-l). In this step, the reaction can be carried out by the same process as in aforesaid 
step 30, a process based on this, or a combination of these and a conventional procedure. 

Compound (35) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using weir known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 33-1). 

This step is process for producing compound (31) by converted the C(0)OR8 of compound (35) 

obtained in the aforesaid step 35 into amino group, for example so-called Curtius transfer 
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reaction may be proposed. 

The reaction can be carried out the same process as the step 48 given later, a process based on 
this or a combination of these processes and the conventional procedure. 

Compound (31) obtained in this way can be isolated and purified by using well known separation 
and refinement means, for example concentration, vacuum concentration, crystallization, solvent 
extraction, reprecipitation, chromatography and the like. 

Using the obtained compound (31), and using the aforesaid step 31, 32, 33-1 or 33-2, compound 
(1-12) in accordance with this invention may be produced. 




(wherein, n denotes 1 or 2, and Y denotes leaving group, and the other symbols are the same as 
above) 
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(Step 36) 

This step is process for producing compound (37) by reacting the compound (27) mentioned 
above and compound (36) in the presence of base and metal catalyst. 

As L 1 and L 2 , for example, halogen such as fluorine, chlorine, bromine, iodine or the like may be 
proposed. 

Any kind of M 1 may be used as long as it produces compound (37) in the reaction of compound 
(27) and compound (36), but as embodiments for example tin, boron acid, borate ester and the 
like trialkyl ester may be proposed. As compound (36), for example, trimethyl-(pyridin-2-yl) tin 
or l-(tert butoxycarbonyl) pyrrole-2-boron acid and the like may be proposed. 

As compound (36), when trimethyl-(pyridin-2-yl) tin is used, for example, a process using 
so-called Stille reaction may be proposed. 

Moreover, as compound (36), when l-(tert butoxycarbonyl) pyrrole-2-boron acid is used, for 
example, a process using so-called Suzuki reaction may be proposed. 

Amount of compound (36) used differs depending on the compound and the kind of solvent, 
other reaction conditions, but it is usually 0.1-50 equivalents with respect to 1 equivalent of 
compound (27), preferably 0.2-10 equivalents. 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 

As the base, used in this step, any kind may be used as long as it produces compound (37) in the 
reaction of compound (27) and compound (36), but for example sodium hydride, cesium 
carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium acetate, 
potassium t-butoxide, triethylamine and the like may be proposed. 

Amount of metal catalyst used differs depending on the compound used, the kind of solvent, and 
other reaction conditions, but it is usually 0.01-10 equivalents, preferably 0.05-5 equivalents. 

As metal catalyst used in this step, any type may be used as long as it produces compound (37) in 
the reaction of compound (27) and compound (36), and for example tetrakis triphenylphosphine 
palladium, dichloro bis triphenyl phosphine palladium, dichloro (1,1 '-bis (dichlorophosphino) 
ferocene) palladium or the like may be proposed. 
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The reaction solvent used in this step is not restricted in particular providing that it does not 
hinder the reaction, for example ethylene glycol dimethylether, water, toluene, tetrahydrofuran, 
N,N-dimethylformamide, 1,4-dioxane, benzene, acetone and the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1-72 hours, preferably 30 minutes to 12 hours. 

The compound (37) obtained in this way can be subjected to next step without being purified or 
being isolated and purified by using well known separation and refinement means, for example 
concentration, vacuum concentration, crystallization, solvent extraction, reprecipitation, 
chromatography and the like. 

(Step 37). 

This step is process for producing compound (38) by reacting compound (37) and the aforesaid 
compound (A-l). 

In this step, the reaction can be carried out by the same process as in aforesaid step 27, a process 
based on this, or a combination of these and a conventional procedure. 

Compound (38) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 38). 

This step is process for producing compound (39) by reducing the hetero aromatic ring and nitro 
group of compound (38) with metal catalyst under hydrogen atmosphere, and in accordance with 
requirements introducing protecting group. 

Amount of reducing agent used is usually 0.01-10 equivalents, preferably 0.1-1 equivalents. 

The reducing agent used in this step can be any as long as it produces compound (39) from 
compound (38), but for example 10 % platinum-carbon, platinum-black or the like may be 
proposed. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
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the reaction, and for example methanol, ethanol, tetrahydrofuran, 1,4-dioxane, ethyl acetate and 
die like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1-72 hours, preferably 0.5-12 hours. 

Usually reaction pressure in this step is normal pressure to 100 atmosphere, preferably normal 
pressure to 20 atmosphere. 

Compound (39) obtained in this way can be subjected to next step without being purified or 
isolated or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 39). 

This step is process for producing compound (40) by introducing nitro group into compound (39). 
The reaction in this step can be carried out by the same method as in the aforesaid step 29 or 
process based on this, or a combination of these and a conventional procedure. Rp 1 can be 
converted in accordance with requirements. 

Compound (40) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 40). 

This step is process for producing compound (41) by reducing the nitro group of compound (40), 
The reaction in this step can be carried out by die same process as in aforesaid step 3 1 or process 
based on this, or a combination of these and a conventional procedure. 

Compound (41) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 41). 
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This step is process for producing compound (42) by reacting compound (41) and the aforesaid 
compound (5), or for producing compound (42) by reacting compound (41) and the aforesaid 
compound (6) and thereafter by subjection to cyclization reaction. 

Reaction of compound (41) and the aforesaid compound (5) can be carried out by the same 
process as in aforesaid step 32 or process based on this, or a combination of these and a 
conventional procedure. 

Moreover, the reaction of reacting compound (41) and the aforesaid compound (6), and thereafter 
subjecting to cyclization reaction, can be carried out by the same process as in the aforesaid step 
33-1 and 33-2, a process based on this, or a process combining these and the conventional 
procedure. 

Compound (42) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 42). 

This step is for producing compound (43) by removing the protecting group Rp 1 of the amino 
group of the obtained compound (42). 

The process of elimination of the protecting group Rp 1 of amino group can be carried out by the 
process described above, (for example, Protective Groups in Organic Synthesis, T.W, Green, 2nd 
edition, John Wiley and Sons, 1991), a process based on this, or a combination of these and a 
conventional procedure. 

Compound (43) obtained in this way can be subjected to next step without being purified or 
isolated or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 43). 

This step is process to produce compound in accordance with this invention (1-3) by reacting 
compound (43) and compound (F). Introduction of protecting group R 4 of amino group used in 
this step may be performed by the process described above (for example, Protective Groups in 
Organic Synthesis, T.W, Green, 2nd edition, John Wiley and Sons, 1991), a process based on this, 
or a combination of these and a conventional procedure. 
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As R 4 , for example, alkyl, aikyl amide, carbamoyl, alkylcarbamoyl, alkyl carbamate and the like 
may be proposed. 

As compound (F), for example, acetic anhydride, anhydrous trifluoroacetic acid, propionic acid, 
chloroacetic acid, acrylic acid ethyl ester, methane sulphonyl chloride, benzyl bromide and the 
like may be proposed. 

Amount of compound (F) used differs depending on the compound used and the kind of solvent, 
other reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents with 
respect to 1 equivalent of compound (43). 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, and for example dichloromethane, chloroform, tetrahydrofuran, acetonitrile, 
dimethylformamide, benzene, acetone, ethanol, 2-propanol and the like are nominated. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1 to 72 hours, and preferably from 30 minutes to 12 
hours. 

Moreover, the aforesaid compound (39) and (6) are reacted, thereafter, nitro group is introduced, 
and finally cyclisation is carried out simultaneously to the reduction of the said nitro group to 
amino group, or in accordance with requirements cyclisation reaction is separately carried out, 
and thereby, the compound in accordance with this invention (1-31) con be produced. 

Moreover, the amidation of compound (39) and compound (6), nitration and reduction from nitro 
group to amino group and cyclisation reaction can be carried out respectively by the same process 
as in the aforesaid step 5-1, step 13, step 3 and step 5-1, processes based on these, or processes 
combining these and the conventional procedure. 

Compound in accordance with this invention obtained in this way (1-31) can be isolated and 
purified by using well known separation and refinement means, for example concentration, 
vacuum concentration, solvent extraction, crystallization, reprecipitation, chromatography and the 
like. 



Moreover, in compound (42), when the protecting group Rp of amino group comes under 
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desired R , the compound (42) is the compound in accordance with this invention without 
thereafter carrying out steps 42 and 43. 

Moreover, when compound (43) is desired compound, compound (43) comprises compound in 
accordance with this invention without carrying out step 43. 

The compound in accordance with this invention (1-31) can be produced by following process. 




(48) (49) 




(50) (4°) 

(wherein, Rp 2 , Rp 3 and Rp 4 respectively denote protecting group, and L denotes leaving group, 
and the other symbols are the same as above). 
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(Step 44). 

This step is a processes to produce compound (45) by reacting compound (44) and the aforesaid 
compound (36). Rp2 denotes protecting group of X 5 , and as embodiments for example, 
methoxymethyl, methyl, benzyl, 4-methoxy-benzyl, 2-(trimethylsilyl) ethoxymethyl, 
2-(trimethylsilyl) ethyl, tert-butyldimethylsilyl, tert-butyl carbonyl and the like may be proposed. 
Moreover, Rp3 denotes protection of carboxyl, and as embodiments for example methoxymethyl, 
methyl, ethyl, tert-butyl, benzyl,-4-methoxy-benzyl, 2-(trimethylsilyl) ethyl, 
tert-butyldimethylsilyl and the like may be proposed. Rp4 denotes inert alkyl, and as 
embodiments for example, methyl, ethyl, tert-butyl, benzyl, 4-methoxy-benzyl, 2-(trimethylsilyl) 
ethyl and the like may be proposed. The reaction in this step can be carried out by the same 
process as in aforesaid step 36, a process based on this, or a combination of these and a 
conventional procedure. Compound (45) obtained in this way can be subjected to next step 
without being isolated and purified or after being isolated and purified by using well known 
separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography and the like. 

(Step 45). 

This step is process for producing compound (46) by reducing the hetero aromatic ring of 
compound (45) obtained in aforesaid step with metal catalyst under hydrogen atmosphere. 

Amount of reducing agent used is usually 0.01-10 equivalents, preferably 0.1-1 equivalents. 

The reducing agent used in this step can be any as long as it produces compound (46) from 
compound (45), but for example 10 % platinum-carbon, platinum-black or the like may be 
proposed. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, and for example methanol, ethanol, tetrahydrofuran, 1,4-dioxane, ethyl acetate and 
the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

The reaction time in this step is usually 0.1-72 hours, preferably 0.5-12 hours. 

Usually reaction pressure in this step is normal pressure to 100 atmosphere, preferably normal 
pressure to 20 atmosphere. 
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Compound (46) obtained in this way can be subjected to next step without being purified or 
isolated or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 46). 

This step is process to produce compound (47) by removing the protecting group Rp2 of 
compound (46). The elimination of the protecting group in this step can be carried out by the 
process described above, (for example, Protective Groups in Organic Synthesis, T.W, Green, 2nd 
edition, John Wiley and Sons, 1991), a process based on this, or a combination of these and a 
conventional procedure. When the Rp2 is methoxymethyi, for example, said elimination of 
protecting groups can be carried out by using trifluoroacetic acid and the like. 

When trifluoroacetic acid is used for the removal of Rp\ amount of catalyst is usually 0.01-1000 
equivalents, preferably 0.1-10 equivalents. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, for example chloroform and the like may be proposed. 

Usually the reaction temperature is room temperature to reflux temperature of the reaction 
solvent, preferably room temperature to 100°C. 

Usually the reaction time is 0.1-72 hours, preferably from 30 minutes to 12 hours. 

Compound (47) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. Rp 1 can be converted in accordance with 
requirements. 

(Step 47). 

This sep is process to produce compound (48) by reacting compound (47) and compound (G). 
Wherein, L denotes leaving group, and the groups same as in the aforesaid L 1 and L 2 may be 
proposed. As compound (G), for example, benzyl bromide, 4-fluoro-benzonitrile, 
4-fluoro-benzaldehyde and the like may be proposed. In this step, the reaction can be carried out 
by the same process as in aforesaid step 27, a process based on this, or a combination of these and 
a conventional procedure. Compound (48) obtained in this way can be subjected to next step 
without being isolated and purified or after being isolated and purified by using well known 
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separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography. 

(Step 48). 

This step is process to produce compound (49) by removing the protecting group Rp3 of the 
carboxyl which compound (48). As protecting group of the carboxyl which compound (48), any 
kind can be used as long as it acts as protecting group of carboxyl in the aforesaid steps 44-47 
and it can be readily eliminated in step 48, and for example lower alkyl containing straight chain 
or branched chain such as methyl, ethyl, tert-butyl and the like, halogeno lower alkyl such as 
2-iodo ethyl, 2,2,2-trichloroethyl and die like, allyl lower alkenyl such as 2-propenyl, 
2-methyl-2-propenyl and the like, aralkyl and the like such as benzyl, para methoxy-benzyl and 
the like are nominated. 

The introduction and removal process of protecting group Rp3 of such carboxyl can be carried 
out by the process described in literature (for example, Protective Groups in Organic Synthesis, 
T.W, Green, 2nd edition, John Wiley and Sons, 1991), a process based on this, or a combination 
of these and a conventional procedure. When the Rp2 is methoxymethyl, for example, said 
elimination of protecting groups can be carried out by using trifluoroacetic acid and the like. 

Compound (49) obtained in this way can be subjected to next step without being isolated and 
purified or after being isolated and purified by using well known separation and refinement 
means, for example concentration, vacuum concentration, solvent extraction, crystallization, 
reprecipitation, chromatography and the like. 

(Step 49). 

This step is process to produce compound (50) by reacting compound (49) and compound (H), 
and it is so-called Curtius rearrangement reaction and can be carried out using phosphoric acid 
azide compound in the presence of base and alcohol compound (17-1) process in accordance with 
literature (for example, Tetrahedron, vol. 31, 1974, pp. 2151-2157 etc), a process based on this, 
or a combination of these and a conventional procedure. 

Amount of alcohol compound (H) used differs depending on the compound and the kind of 
solvent, other reaction conditions used, but it is usually 0.1-20 equivalents, preferably 0.5-5 
equivalents with respect to 1 equivalent of compound (49). 

Amount of base used differs depending on the compound used, the kind of solvent, and other 
reaction conditions, but it is usually 0.1-20 equivalents, preferably 0.5-5 equivalents. 
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As the phosphoric acid azide compound used in this step, any kind may be used as long as it 
produces compound (50) in the reaction of compound (49) and compound (H), but for example 
diethyl phosphoric acid azide, diphenyl phosphoric acid azide and the like may be proposed. 

As the base used in this step, any kind may be used as long as it produces compound (50) in the 
reaction of compound (49) and compound (H), but for example sodium hydride, cesium 
carbonate, sodium carbonate, potassium carbonate, potassium phosphate, potassium acetate, 
potassium t-butoxide, triethylamine and the like may be proposed. 

Reaction solvent used in this step is not restricted in particular providing that it does not hinder 
the reaction, for example toluene, tetrahydrofuran, methylene chloride, chloroform, 1,4-dioxane, 
benzene and the like may be proposed. 

The reaction temperature in this step is usually 0°C to reflux temperature of reaction solvent, 
preferably from room temperature to 150°C. 

Usually the reaction time in this step is 0.1-72 hours, preferably 30 minutes-12 hours. 

Compound (50) obtained in this way can be subjected to next step without being purified it made 
of or isolation to be isolated and purified by using well known separation and refinement means, 
for example concentration, vacuum concentration, crystallization, solvent extraction, 
reprecipitation, chromatography and the like. 

(Step 50). 

This step is process to produce aforesaid compound (40) by introducing nitro group into 
compound (50). The reaction in this step can be carried out by the same process as in the 
aforesaid step 29, a process based on this, or a combination of these and a conventional 
procedure. 

The compound (40) obtained in this way can be isolated and purified by using well known 
separation and refinement means, for example concentration, vacuum concentration, 
crystallization, solvent extraction, reprecipitation, chromatography and the like, or without being 
isolated and purified, and the compound in accordance with this invention (1-3) can be produced 
by the process of the aforesaid steps 40-43. 

Moreover, the amidation of compound (50) and compound (6), nitration and reduction from nitro 
group to amino group and cyclisation reaction can be carried out respectively by the same process 
as in the aforesaid step 5-1, step 13, step 3 and step 5-1, processes based on these, or processes 
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combining these and the conventional procedure. The elimination of Rp4 can be carried out by 
the process described above, (for example, Protective Groups in Organic Synthesis, T.W, Green, 
2nd edition, John Wiley and Sons, 1 991), a process based on this, or a combination of these and a 
conventional procedure. 

The novel 2-heteroaryl substituted benzimidazole derivatives put forward by this invention can 
exist as pharmacologically acceptable salts, and, the aforesaid salts can be produced in 
accordance with conventional procedures using the compound (1-0) in accordance with this 
invention and compounds (1-1), (Ml), 0-12), (1-2), (1-11-0), (1-31), and (1-4) included in 
compound (1-0). 

In an embodiment, when the aforesaid compounds (1-0), (1-1), (Ml), (M2), (1-2), (Ml-0), (1-31), 
and (1-4) have basic group originated from amino group, pyridyl group, and the like in the 
molecule, it can be converted to corresponding pharmacologically acceptable salt by treating the 
aforesaid compound with acid. 

As the aforesaid acid addition salt, the acid addition salts which are for example hydrohalide salt 
such as hydrochloride, hydrofluoride, hydrobromide, hydroiodide or the like, inorganic salt such 
as nitrate, perchlorate, sulfate, phosphate, carbonate or the like, lower alkyl sulfonate such as 
methanesulfonate, trifluoromethanesulfonate, ethanesulfonate or the like, aryl sulfonate such as 
benzensuplhonate, p-toluenesulfonate or the like, organic salt such as fumaxate, succinate, citrate, 
tartrate, oxalate, maleate or the like and amino acid salt or the like such as glutamic acid salt, 
aspartate or the like may be proposed. Moreover, when the compound of this invention has acidic 
group in the aforesaid group, when for example carboxyl groups are contained, it can be 
converted to corresponding pharmacologically acceptable salt by treating the aforesaid compound 
with base. . 

As the aforesaid base addition salt, salts with alkali metal salt such as sodium, potassium and the 
like, alkaline earth metal salt such as calcium, magnesium and the like, ammonium salt, organic 
base such as guanidine, triethylamine, dicyclohexylamine and the like can be nominated. The 
compound of this invention may be present as free compound or arbitrary hydrate of salts thereof 
or solventate furthermore. 

For the production of drug for prevention or therapy of type II diabetes mellitus or diseases or 
symptoms related to this, the compound of formula (I) in accordance with this invention can be 
combined with carrier substance. 

The dosage of the compound of formula (1) in accordance with this invention for the therapy or 
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prevention of course changes according to the nature of the symptoms to be treated, specific 
compound selected and administration route. 

Moreover, it also changes according to the age, body weight and sensitivity of each patient 
Generally, the dosage per day as amount of single administration or a plurality of administrations, 
it is at least from about 0.001 mg to at most about 100 mg per 1 kg in weight and preferably it is 
from about 0.01 mg to about 50 mg per 1 kg in weight and is more preferably from about 0.1 mg 
to 10 mg. There may be a case wherein the dosage exceeding this range may be necessary. 

As example of appropriate dose of oral administration, as single dosing or plurality of 
administrations of 2-4 times per day, it is from at least about 0.01 mg to at most2.0 g. Preferably, 
the dose range is, with administration of once or twice per day, from about 1.0 mg to about 200 
mg. More preferably, the dose range is from about 10 mg to 100 mg by administration of once 
per day. 

When intravenous administration or oral administration is used, typical administration range is 
from about 0 r 001 mg to about 100 mg of compound of formula (I) per 1 kg in weight per day 
(preferably from 0.01 mg to about 10 mg), and more preferably, from about 0.1 mg to 10 mg of 
compound of formula (1) per 1 kg in weight per day. 

As described earlier, the medicinal composition includes compound of formula (I) and 
pharmacologically acceptable carrier. The term of "composition" includes, directly or indirectly a 
product formed by combining, compounding or aggregating two or more components, a product 
formed as a result of dissociation of one or more components, or a product formed as a results of 
interaction or other types of action between components, as well as active and inert components 
that constituting the carrier (including pharmaceutically acceptable excipients). 

A composition containing compound of formula (1) in a sufficient dose for therapy, prevention of 
type II diabetes mellitus or delaying of the onset thereof, in combination with pharmacologically 
permitted carrier, is preferred. 

In order to administer the effective amount of compound in accordance with this invention to 
mammal, more particularly to human, any appropriate administration route can be used. For 
example, oral, rectal, local, vein, eye, lung, nose or the like can be used. As example of 
administrative form, there are tablet, troche, powder, suspension, solution, capsule, cream, 
aerosol or the like, and the tablet for oral is preferred. 

For the preparation of oral composition, any kind of vehicle for ordinary drug can be used, and as 
©Rising Sun Communications Ltd. http://www.risingsun.co.uk 



WO05-063738 



87 



Caution : Translation Standard is 
Post-Edited Machine Translation 



such example, there are for example water, glycol, oil, alcohol, flavor additive, preservation 
charges, coloring agent or the like. When a liquid composition for oral is prepared, for example 
suspension, elixir agent and solution are proposed, and as carrier, for example, starch, sugar, 
microcrystalline cellulose, diluent, granulating agent, lubricant, binding agent, disintegrating 
agent or the like are proposed, when solid body composition for oral is prepared, for example, 
powder, capsule, tablet or the like are proposed, wherein the solid body composition for oral is 
preferred. 

From ease of administration, tablet and capsule are the most useful oral administration forms. The 
tablet can be coated with normal aqueous or non-aqueous technique is possible in accordance 
with requirements. 

In addition to aforesaid usual administration forms, the compound in accordance with formula (1) 
can be administered by release controlling means and/or delivery apparatus in accordance with 
U.S. patent number 3,845,770, 3,916,899, 3,536,809, 3,598,123, 3,630,200 and 4,008,719. 

The medicinal composition suitable for oral administration in accordance with this invention may 
be capsule, cachets or tablets containing including active ingredient of pre-determined amount, as 
powder or granule, or as aqueous solution, non-aqueous liquid, water-in-oil emulsion oil-in-water 
emulsion, respectively. Such composition may be prepared using any process in pharmaceutics, 
but in all processes also include a process in which active ingredient and carrier formed from 1 or 
more essential components are united. 

Generally, active ingredient is mixed thoroughly and uniformly with liquid carrier or 
well-separated solid carrier or both, and thereafter, product is made into a suitable shape in 
accordance . with requirements, and thereby composition is prepared. For example, tablet is 
prepared by compression and molding, if necessary with 1 or more additional components. 
Compression tablet is mixed with binding agent, lubricant, inert excipient, surfactant or 
dispersant in accordance with requirements in a suitable machine and is prepared by compressing 
active ingredient in shape such as powder and granule or the like freely. 

Molded tablet is prepared by forming mixture of moistened compound of powder form and 
diluent of inert liquid in suitable machine. 

Preferably each tablet includes active ingredient in amount of about Img to lg, and each cachet or 
capsule includes active ingredient in amount of about lmg to 500 mg. 

Example of administrative form of drug of compound of formula (1) is as follows. 
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Table 1 

Suspension for injection ( IM.) 

Compound of formula (1) 10 mg/ml 

Methyl cellulose 5.0 mg/ml 

Tween80 0.5 mg/ml 

Benzyl alcohol 9.0 mg/ml 

Water used for injection is added to make 1.0 ml. 



Table 2 

Tablet 

Compound of formula (1) 
Methyl cellulose 
Tween80 

Benzyl alcohol 



25 mg/tablet 
415 mg/tablet 
14.0 mg/tablet 
43.5 mg/tablet 



Total 500 mg. 

Table 3 

Capsule 



Compound of formula (1) 
Lactose powder 
Magnesium stearate 



25 mg/capsule 
573.5 mg/capsule 
1.5 mg/capsule 



Total 600 mg 



Table 4 

Aerosol 



Compound of formula (1) 
Lecithin, NF Liq. Cone, 
Trichlorofluoromethane, NF 
Dichlorodifluoromethane. NF 



24 mg per container 
1.2 mg per container 
4.025 mg per container 
12.15 mg pe r container 



The compound of formula (1) may be used combined with other agents used not only for disease 
and symptoms of type 2 diabetes, but also in therapy of onset of 2 type diabetes mellitus, or its 
prevention or delay. The said other agent may be administered at the same time as compound of 
formula (1) or separately, by administration route or dose usually used. 

When the compound of formula (1) is used at the same time as 1 or more agent, the medicinal 
composition which included the compound of formula (I) and the other agent is preferable. 
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Accordingly, medicinal composition in accordance with this invention includes 1 or more other 
active ingredients in addition to compound of formula (1). Active ingredient used in combination 
with compound of formula (1), and administered separately or in the same medicinal composition, 
are not restricted to following examples. 

(a) , bisguanide (for example buformin, metformin, phenformin), 

(b) PPAR agonist (for example troglitazone, pioglitazone, rosiglitazone), 

(c) Insulin, 

(d) Somatostatin, 

(e) a-glucosidase inhibitor (for example Voglibose, miglitol, acarbose), 

(f) insulin secretion accelerating agent (for example acetohexamide, carbutamide, 
chlorpropamide, glibomuride, gliclazide, glimepiride, glipizide, gliquidone, glisoxepide, 
glyburide, glyhexamide, glypinamide, phenbutamide, tolazamide, tolbutamide, tolcyclamide, 
nateglinide, repaglihide), and 

(g) DPP-IV (dipeptidyl peptidase IV) inhibitor. 

Weight ratio of compound of formula (1) with respect to 2nd active ingredient varies within wide 
limits, and moreover, depends on the effective dose of each active ingredient Accordingly, for 
example, when compound of formula (1) is used in combination with PPAR agonist, weight ratio 
with respect to PPAR agonist of compound of formula (1) is generally about 1000:1 - 1:1000 and 
is preferably about 200:1 - 1:200. The combination of compound of formula (1) and other active 
ingredient is in the aforesaid range, but in all cases, an effective dose of each active ingredient 
should be used. 

The glucokinase activity which compound represented by compound (1) in accordance with this 
invention shows, and test process thereof are shown in the following. 

The excellent glucokinase activation action that compound represented by the aforesaid formula 
(1) has can be measured by process in accordance with literature (for example, Diabetes Vol. 5 
No. 5, ppl671-1677, 1996) or method in accordance with it 

Glucokinase activity is not measured by measuring glucose-6-phosphoric acid directly, but 
degree of activation of glucokinase is examined by measuring amount of Thio-N ADH produced 
when glucose-6-phosphoric acid dehydrogenase, which is reporter enzyme, produces 
phosphogluconolactone from glucose-6-phosphoric acid. 

The recombinant human liver used in this assay was expressed in E.coli as FLAG fusion protein 
and was refined with ANTIFLAG M2 AFFINITY GEL (Sigma). 
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The assay was carried out at 30°C using flat bottom 96-well plate. 69 \il of assay buffer (25mM 
Hepes Buffer: pH = 7.2, 2mM MgC12, ImM ATP, 0.5mM TNAD, ImM dithiothreitol) was 
discharged, and 1 fxl was added of DMSO solution of compound or DMSO control. Thereafter, 
enzyme mixture (FLAG-GK, 20U/mIG6PDH) 20 \xl cooled in ice is discharged, and thereafter, 
25 mM glucose 10 jxl which is substrate is added, and reaction is started (final glucose 
concentration - 2.5 mM). 

After start of reaction, increase of absorbance of 405 nm was measured every 30 seconds for ten 
minutes, and the increment during the first five minutes was used, and evaluation of compound 
was carried out FLAG-GK was added so that absorbance increment in the presence of 1 % 
DMSO after five minutes was between 0.05-0. L 

OD was measured at each concentration of the evaluation compound, taking the OD value with 
DMSO control as 100 %. From OD value of each concentration, Emax (%) and EC50 foxM) were 
calculated, and used as index of GK activation ability of compound. 

GK activation ability of compound in accordance with this invention was measured by this 
method. The results thereof are shown in Table 1 (sic). 

Table 5 

(GK activation ability of the compounds of this invention) 

Compound number Emax (%) EC 5Q ( \iM\ 

Example 67 832 1.4 
Example 26 768 2.3 
Example 122 664. 1.9 

As shown in the aforesaid Table 1, the compounds in accordance with this invention have 
excellent GK activation ability, using Emax and EC50 as index. 

Examples 

Hereinafter, this invention is described in greater detail by providing examples. However, this 
invention is not restricted in any way by these. 

Preparation Example 1 

1 0 pts. of compound of Production Example 1 , heavy magnesium oxide 1 5 pts. and lactose 75 pts. 
are uniformly mixed and are made into powder in the form of fine granules or fine powder of 350 
micrometer or less. This powder is introduced into capsule container, and capsule is formed 
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Preparation Example 2 

After uniformly mixing 45 pts. of compound of Production Example 1, starch 15 pts, lactose 16 
pts, crystalline cellulose 21 pts, polyvinyl alcohol 3 pts. and distilled water 30 pts, the mixture is 
pulverised and granulated, and dried, then sieved to make granules of diameter of 1410-177 |*m. 

Preparation Example 3 

Granule is produced by same process as in Preparation Example 2, and thereafter, calcium 
stearate 3 pts. with respect to this granule 96 pts. is added, and it is compression-molded, and 
tablet of a diameter of 10 mm is produced. 

Preparation Example 4 

Crystalline cellulose 10 pts. and calcium stearate 3 pts. are added to 90 pts. of granules obtained 
by process of Preparation Example 2, and it is compression-molded, and it is formed into tablet 
of a diameter of 8 mm, thereafter, syrup gelatin - precipitated calcium carbonate mixed 
suspension is added to this, and sugar coated tablet is produced. 

Hereinafter, this invention will be described in greater detail using Preparation Example, 
Production Example, Reference Example. However, this invention is not restricted in any way by 
these. 

Thin layer chromatograph of the Example used Silicagel60F245(Merck) as plate and UV 
detector as detection method. Silica gel for as far as column was concerned, and, with 
WaKogelTM -300C (Wako Jyunyaku), LC-SORBTM SP-B-ODS(Chemco) or YMC-GELTM 
ODS-AQ120-S50 (Yamamura Institute for Chemical Research) was used as silica gel for reverse 
phase column. 
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Meaning of abbreviation in the following Examples is shown below. 

i-Bu: isobutyl 
n-Bu: n-butyl 
t-Bu: t-butyl 
Me: methyl 
Et: ethyl 
Ph: phenyl 

1- Pr: isopropyl 
n-Pr: n-propyl 

CDC13: deuterated chloroform 
CD30D: deuterated methanol 
DMSO-d6: heavy dimethyl sulphoxide 

Meaning of abbreviation in nuclear magnetic resonance spectrum is denoted as follows. 

s: singlet 

d: doublet 

dd: double doublet 

t: triplet 

m: multiplet 

br: broad 

q: quartet 

J: coupling constant 
Hz: Hertz. 

Example 1 

2- pvridine-2-vl-5.6-bis (pvridine-3-vloxvVlH benzimidazole 
Step 1 

Synthesis of 3-(2-fluoro-4-nitro-phenoxvVpvridine 

To dimethylformamide 20 ml solution of 3,4-difluoro nitrobenzene 3.18 g were added 

3- hydroxypyridine 2.09 g and potassium carbonate 5.52 g, and the reaction liquor was stirred at 
90°C for one hour. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water, saturated aqueous sodium chloride solution, and thereafter dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate - 9/1) and the title compound was obtained. 

Step 2 
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Synthesis of 5-fluoro-2-nitro-4-(pvridine-3-vloxvyphenvlamine 

To 3-(2-fluoro-4-nitro-phenoxy)-pyridine 4.72 g dissolved in methanol 30 ml, 20 % palladium 
hydroxide-carbon catalyst 1.0 g was added, and the reaction liquor was stirred under a hydrogen 
atmosphere for five hours. After eliminating the catalyst by filtration, the solvent was eliminated 
by distillation under reduced pressure, and the crude product was obtained. To trifluoroacetic acid 
40 ml solution of the obtained crude product was added potassium nitrate 1.88 g, and the reaction 
liquor was stirred at room temperature overnight, and thereafter the solvent was eliminated by 
distillation under reduced pressure. The residue was diluted with ethyl acetate, and it was washed 
successively with saturated aqueous sodium bicaibonate and saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous magnesium sulphate. 

The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 4/1) and the title 
compound was obtained. 

Step 3 

Synthesis of 4 .5-bis-rDvridineO-vloxvVbenzene4.2-diamine 

To dimethylformamide 8 ml solution of 3-(2-fluoro-4-nitro-phenqxy)-pyridine 680 mg were 
added 3-hydroxypyridine 285 mg and potassium carbonate 829 mg, and the reaction liquor was 
stirred at 90°C for two hours. The reaction liquor was diluted with ethyl acetate, and it was 
washed successively with water, saturated aqueous sodium chloride solution, and thereafter was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/1 -ethyl acetate) and the crude product was obtained. To 
ethanol 10 ml solution of the obtained crude product, developing Raney nickel catalyst 500 mg 
was added,. and the reaction liquor was stirred under a hydrogen atmosphere for two hours. The 
catalyst was eliminated by filtration, and the title compound was obtained by eliminating the 
solvent by distillation under reduced pressure. 

Step 4 

Production of 2-pvridine-2-vl-5.6-bis (pvridine-3-vloxv)-lH-benzimidazole 
Pyridine-2-carboxaldehyde 0.01 ml was added to nitrobenzene 0.3 ml solution of 
4,5-bis~(pyridine-3-yloxy)-benzene-l,2-diamine 30 mg at 120°C, and the reaction liquor was 
stirred at the same temperature for two hours. The reaction mixture was purified using reverse 
phase medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile 
phase : water-acetonitrile-0.1% trifluoroacetic acid]. 

Solvent of the obtained fraction was eliminated by distillation under reduced pressure, and 
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thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 
(Merck Co,), chloroform/methanol=20/l), and obtained the title compound as a yellow oily 
substance. 

1H-NMR (CDC13) h : 7.10-7.40 (4H, m), 7.28 (1H, s), 7.38 (1H, ddd, J = 1.2Hz, 4.8 Hz, 7.6 Hz), 
7.62 (1H, s), 7.87 (1H, td, J - 7.6Hz, 1.2 Hz), 8.12-8.40 (4H, m), 8.38 (1H, d, J = 7.6 Hz), 8.63 
(1H, d, J - 4.8 Hz), 10.8 (1H, brs). 
ESI-MS (m/e): 382 (M+H). 

Example 2 

5-(2-hvdroxvmethvl-phenoxvV2-p\Tidine-2-vl-6-fDvridine-3-vloxvVlH-benzimidazole 
Using 5-fluoro-2-nitro^-(pyridine-3-yloxy)-phenylamine obtained in Example 1 (Step 2) and 
2-hydroxymethyl-phenol, the title compound was obtained as a colourless solid by the same 
process as in Example 1, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 4.45 (2H, s), 6.76 (1H, d, J = 8.0 Hz), 7.04 (1H, t, J = 6.8 Hz), 7.08-7.30 
(5H, m), 7.30-7.43 (2H, m), 7.86 (1H, td, J = 8.0Hz, 2.4 Hz), 8.18-8.32 (1H, m), 8.22 (1H, s), 
7.36 (1H, d, J = 7.6 Hz), 8.62 (1H, d, J = 8.4 Hz), 10.54 (1H, brs). 
ESI-MS (m/e): 411 (M+H). 

Example 3 

5-( r 2-n-hvdroxv-ethvlVphenoxvV2-pyridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
Using 2-(l-hydroxy-ethyl)-phenol, the title compound was obtained as a colourless solid by the 
same process as in Example 2, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 1.25-1.34 (6H, m), 4.80-4.96 (1H, m), 7.76 (1H, dd, J = 4.4Hz, 8.0 Hz), 
7.02-7.34 (6H, m), 7,38 (1H, t, J = 6.4 Hz), 7.42-7.60 (1H, m), 7.87 (1H, td, J - 7.6Hz, 1.6 Hz), 
8.20-8.34 (2H, m), 8.39 (1H, d, J = 7.6 Hz), 8.60-8.64 (1H, m), 10.72 (1H, bis). 
ESI-MS (m/e): 425 (M+H). 

Example 4 

5-f2-aceM-phenoxvV2-p\T idine-2-vl-6-rpvridine-3-vloxvVlH-benzimidazole 
Using 2-acetyl-phenol, the title compound was obtained as colourless solid by the same process 
as in Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 2.22-2.50 (3H, m), 6.81 (1H, d, J - 8.4 Hz), 7.00-7.45 (4H, m), 7.45-7.95 
(5H, m), 8.20-8.35 (2H, m), 8-37 (1H, d, J - 7.6 Hz), 8.60-8.70/(1H, m), 10.49 (1H, brs). 
ESI-MS (m/e): 423 (M+H). 

Example 5 
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5'(2-cvano-pheDoxvW2-pvridine'2-vl-6-fpvridine"3-vloxvVlH-benziniida2ole 

Using 2-hydroxy-benzonitrile, the title compound was obtained as a straw-coloured solid by the 

same process as in Example 2, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 : 6.80 (1H, t, J = 8.0 Hz), 7.06 (1H, t, J = 7.6 Hz), 7.25-7.35 (2H, m), 
7.35-7.7471H, m), 7.56 (1H, d„ J - 7.6 Hz), 7.58-7.70 (1H, m), 7.87 (1H, t, J - 7.6 Hz), 
8.12-8.25 (1H, m), 8.31 (1H, brs), 8.38 (1H, d, J - 8.0 Hz), 8.58-8.68 (1H, m), 10.80-11.08 (1H, 
m). 

ESI-MS (m/e): 406 (M+H). 
Example 6 

5-f3-cvano-phenoxv)-2-pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
Using 3-hydroxy-benzonitrile, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 7.02-7.08 (2H, m), 7.14 (1H, d, J = 7.5 Hz), 7.20 (1H, dd, J = 4.4Hz, 7.5 
Hz), 7.28-7.36 (3H, m), 7.39 (1H, t, J = 5.9 Hz), 7.42-7.52 (1H, m), 7.88 (1H, dt, J - 1.6Hz, 7.9 
Hz), 8.22 (1H, d, J = 3.6 Hz), 8.30 (1H, d, J - 3.6 Hz), 8.39 (1H, d, J = 7.9 Hz), 8.62 (1H, d, J = 
5.9 Hz). 

ESI-MS (m/e): 406 (M+H). 
Example 7 

5-f4-cvano-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxv)-lH-benzimidazole 
Using 4-hydroxy-benzonitrile, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 6.84 (2H, d, J = 7.0 Hz), 7.04-7.12 (1H, m), 7.12-7.26 (1H, m), 7.26-7.43 
(1H, m), 7.30-7.43 (1H, m), 7.51 (2H, d, J = 7.0 Hz), 7.44-7.76 (1H, .m), 7.78-7.90 (1H, m), 
8.12-8.21 (1H, m), 8.21-8.30 (1H, m), 8.30-8.40 (1H, m), 8.43-8.65 (1H, m), 10.88 (1H, brs). 
ESI-MS (m/e): 406 (M+H). 

Example 8 

5-(4-dimethylcarbamovl-phenoxy V2-pyridine-2-vl-6-(pvridine-3 -vloxv)- 1 H-benzimidazole 
Using 4-hydroxy-benzoic acid dimethyl amide, the title compound was obtained by the same 
process as in Example 2, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.00 (3H, brs), 3.08 (3H, brs), 6.83 (1H, d, J - 8.8 Hz), .6.86 (1H, d, J = 
8.8 Hz), 7.18-7.23 (2H, m), 7.26-7.36 (3H, m), 7.38-7.42 (1H, in), 7.61 (1H, d, J = 2.5 Hz), 7.89 
(1H, dd, J = 7.7, 7.7 Hz), 8.19-8.38 (2H, m), 8.36 (1H, d, J - 7.7 Hz), 8.63 (1H, d, J = 4.8 Hz) 
ESI-MS (m/e): 452 (M+H). 
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Example 9 

5-(4-methanesulphonvl-phenoxv)-2-pv^ 

Using 4-methanesulphonyl-phenol, the title compound was obtained by the same method as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 3.40 (3H, s), 6.96 (2H, d, J = 8.8 Hz), 7.10-7.16 (1H, m), 7.17-7.25 (1H, 
m), 7.32 (1/2H, s), 7.38, (1/2H, s), 7.39-7.43 (1H, m), 7.65 (1/2H, s), 7.70 (1/2H, s), 7.83 (2H, dd, 
J = 8.8, 3.1 Hz), 7.90 (1H, ddd, J = 7.8, 7.8, 1.7 Hz), 8.23 (1H, brs), 8.32 (1H, brs), 8.39 (1H, d, J 
- 7.8 Hz), 8.65 (1H, d, J = 4.7 Hz), 10.84 (1H, brs). 
ESI-MS (m/e): 459 (M+H). 

Example 10 

5-( r 4-methoxvcarbonvl-phenoxvV2-pvridine-2-vl-6-fpvridine-3-yloxvVlH-benzimidazole 
Using 4-hydroxy-benzoic acid methyl ester, the title compound was obtained by the same process 
as in Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDCD) 5 : 3.88 (3H, s), 6.82 (2H, d, J = 8.8 Hz), 7.12 (1H, ddd, J = 8.6, 2.9, 1.5 Hz), 
7.18 (1H, dd, J ^ 8.6, 4.8 Hz), 7.28 (1H, brs), 7.32 (1H, brs), 7.87 (1H, ddd, J - 7.7, 7.7, 1.8 Hz), 
7.92 (2H, d, J - 8-8 Hz), 8.20 (1H, d, J = 2.9 Hz), 8.27 (1H, d, J = 4.8 Hz), 8.37 (1H, dd, J = 7.7, 
1.1 Hz), 8.61 (1H, dd, J = 5.1, 1.8 Hz), 10.80 (1H, brs) 
ESI-MS (m/e): 439 (M+H). 

Example 11 

5-r2-foimvl-phenoxvV2-pvridine-2-vl-6-<pvridine-3-vloxvVlH-benzimidazole 

Using 2-hydroxy-benzaldehyde, the title compound was obtained as a straw-coloured solid by the 

same process as in Example 2, a process based on this or a combination of these with a normal 

procedure.- 

1H-NMR (CDC13) 6 : 6.80 (1H, d, J - 8.4 Hz), 6.92-7.58 (6H, m), 7.83 (1H, d, J = 8.0 Hz), 7.87 
(1H, td, J = 7.6Hz, 1.2 Hz), 8.12-8.34 (3H, m), 8.39 (1H, d, J = 8.4 Hz), 8.55-8.67 (1H, m), 10.06 
0H,s) 

ESI-MS (m/e): 409 (M+H). 
Example 12 

5-(2-carboxv-phenoxvV2-pvridine-2-vl-6-fr^ 

Using 2-hydroxybenzoic acid, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 6.83 (2H, d, J = 8.8 Hz), 7.31 (1H, ddd, J - 8.6, 2.9, 1.5 Hz), 7.34 (1H, 
ddd, J = 8.6, 4.8, 0.7 Hz), 7.48 (1H, dd, J = 7.7, 4.8 Hz), 7.54 (1H, s), 7.56 (1H, s), 7.92 (2H, d, J 
= 8.8 Hz), 7.96 (1H, ddd, J = 7.7, 7.7, 1.5 Hz), 8.9 (1H, dd, J = 2.9, 0.7 Hz), 8.20 (1H, dd, J = 4.8, 
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1.5 Hz), 8.27 (1H, d, J = 7.7 Hz), 8.72 (1H, d, J = 4.8 Hz). 
ESI-MS (m/e): 425 (M+H). 

Example 13 

5-(2-methvl-pvridin-5-vl sulphanviy2-pvridine-2-vl- 6-(pvridine-3- vloxvV 1H- benzimidazole 
Using 6-methyi-pyridine-3-thiol, the title compound was obtained by the same process as in 
Example 2, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.53 (3H, s), 7.05 (1H, d, J = 7.6 Hz), 7.05, 7.36 (tautomer, 1H, s), 
7.12-7.24 (2H, m), 7.32-7.36 (1H, m), 7.44, 7.76 (tautomer, 1H, s), 7.50-7.56 (1H, m), 7.83 (1H, t, 
J = 8.0 Hz), 8.26-8.36 (3H, m), 8.45 (1H, s), 8.56 (1H, d, J = 4.4 Hz), 11.28-11.40, 1L40-11.50 
(tautomer, 1H, brs). 
ESI-MS (m/e): 412 (M+H). 

Example 14 

5-f2-ethoxvcarbonvl-phenoxvV6-( r 4-methanesulphonvl-phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

4- methanesulphonyl-phenol and 2-hydroxybenzoic acid ethyl ester were successively used, and, 
by the same process as in Example 1, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 1.19 (3H, t, J = 7.0 Hz), 3.03 (3H, s), 4.14 (2H, q, J = 7.0 Hz), 6.87 (1H, 
dd, J = 7.4, 6.3 Hz), 7.00 (2H, dd, J = 9.0, 2.2 Hz), 7.10-7.17 (1H, m), 7.14 (1/2H, brs), 7.32 
(1/2H, brs), 7.37-7.43 (2H, m) 7.49 (1/2H, brs), 7.67 (1/2H, brs), 7.81 (2H, dd, J = 9.0, 2.2 Hz), 
7.82-7.90 (2H, m), 8.36-8.40 (1H, m), 8.62-8.64 (1H, m), 10.85 (1H, brs). 
ESI-MS (m/e): 530 (M+H). 

Example 15 

5- f2-dimethv lcarbamovl-phenoxvV6-(4-methanesulphonvl-phenoxv)-2-pvridine-2-vl-lH- 
benzimidazole 

4-fluoro-5-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 and 
2-hydroxybenzoic acid dimethyl amide were successively used, and, by the same process as in 
Example 14, a process based on this or a combination of these with a normal procedure, the title 
compound was obtained. 

1H-NMR (CDC13) 6 : 2.58-3.06 (9H, m), 6.83 (1/3H, d, J = 8.6 Hz), 6.86 (2/3H, d, J = 8.4 Hz), 
7.02-7.11 (3H, m), 7.12-7.18 (2H, m), 7.12-7.18 (1/2H, m), 7.23-7.33 (1H, m), 7.23-7.33 (1/2H, 
m), 7.36-7.40 (1H, m), 7.58 (1/3H, s), 7,64 (2/3H, s), 7.83-7.90 (3H, m), 8.34-8.38 (1H, m), 
8.62-8.64 (lH,m), 10.58 (2/3H, brs), 10.61 (l/3H,brs) 
ESI-MS (m/e): 529 (M+H). 
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Example 16 

5^2-metfaoxv>phenoxvV6-f4"methaDesulphonvl-phenoxvV2-pvridine-2-vI>lH -benzimidazole 
Using 2-methoxy-phenol, the title compound was obtained by the same process as in Example 15, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 3.03 (3H, s), 3.69 (3H, s), 6.87-6.95 (3H, m), 7.00 (1/2H, s), 7.08 (2H, dd, 
J = 8.9, 2.8 Hz), 7.08-7.38 (1H, m), 7.31 (1/2H, s), 7.35 (1/2H, s), 7.35-7.38 (1H, m), 7.64 (1/2H, 
s), 7.83 (2H, dd, J = 8.9, 2.8 Hz), 7.87 (1H, dd, J - 7.8, 1.6 Hz), 8.33-8.38 (1H, m), 8.60-8.62 (1H, 
m), 10.62 (l/2H,brs), 10.73 (l/2H,brs). 
ESI-MS (m/e): 488 (M+H). 

Example 17 

5-f 2-cvano-phenoxv V2-pvridine-2- vl-6-f 4-methanesulphonvl-phenox v V 1 H-benzimidazole 
Using 2-hydroxy-benzonitrile, the title compound was obtained as a colourless solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 6.78 (1H, d, J - 8.4 Hz), 6.86 (2H, t, J = 9.6 Hz), 7.09 (1H, dd, J = 8.4Hz, 
12.8 Hz), 7.37-7.55 (4H, m), 7.62-7.92 (4H, m), 8.40 (1H, d, J - 8.4 Hz), 8.64 (1H, d, J - 4.0 
Hz). 

ESI-MS (m/e): 483 (M+H). 
Example 18 

5-(4-dimethvlcaibamovl-phenoxvV6-phenoxv-2-pvridine-2-vl-lH-benzimidazole 
4-hydroxybenzoic acid dimethyl amide and phenol were successively used, and, by the same 
process as in Example 1, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 8 : 2.99 (3H, brs), 3.07 (3H, brs), 6.85-6.88 (4H, m), 6.97-7.14 (1H, m), 
7.21-7.27 (3H, m), 7.31-7.37 (3H, m), 7.55 (1/2H, brs), 7.61 (1/2H, brs), 7.84 (1H, ddd, J = 7.7, 
7.7, 1.5 Hz), 8.35 (1H, d, J - 7.7 Hz), 8.61 (1H, brs), 10.48 (1/2H, brs), 10.51 (1/2H, brs). 
ESI-MS (m/e): 451 (M+H). 

Example 19 

5 4 4-dimethvlcarbamovl-phenoxv)-6-f 4-meth vl sulfanvl-phenoxvV2-pvridine-2-vl-lH- 

benzimidazole 

Using 4-fluoro-5-(4-dimethylcarbamoyl-phenoxy)-2-nitro-phenylamine obtained in Example 18 
and 4-methylmercapto-phenol, the title compound was obtained by the same process as in 
Example 1, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 8 : 2.44 (3H, s), 2.99 (3H, brs), 3.07 (3H, brs), 6.81 (2H, d, J = 8.4 Hz), 6.87 
(2H, d,J = 8.4 Hz), 7.18 (2H, d). 
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ESI-MS (m/e): 497 (M+H). 
Example 20 

5-f4-dimethvlcarbamovl-phenoxvV6^ 
benzimidazole 

Using 2-methanesulphonyl-phenol, the title compound was obtained by the same process as in 
Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.94 (3/2H, s), 2.99 (3H, brs), 3.03 (3/2H, brs), 3.08 (3H, brs), 6.88-6.93 
(3H, m), 7.15-7.22 (1H, m), 7.24 (1/2H, s), 7.34-7.42 (3H, m)) 7.39 (1/2H, s), 7.45-7.52 (1H, m), 
7.64 (1/2H, s), 7.70 (1/2H, s), 7.86-7.90 (1H, m), 8.00 (1H, d, J = 7.8 Hz), 8.38 (1H, d, J = 7.8 
Hz), 8.65 (1H, d, J = 3.9 Hz), 10.72 (1H, brs). 
ESI-MS (m/e): 529 (M+H). 

Example 21 

5-(4-dimethvlcait>amovl-phenoxvV6-(4-methanesulphonvl-phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

Using 4-methanesulphonyl-phenol, the title compound was obtained by the same process as in 
Example 1 9, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.00 (3H, brs), 3.03 (3H, s), 3.08 (3H, brs), 6.81 (2H, d, J - 8.1 Hz), 6.95 
(2H, d, J = 8.4 Hz), 7.26 (1/2H, brs), 7.32 (2H, d, J = 8.1 Hz), 7.39 (1H, dd, J = 7.7, 4.9 Hz), 7.64 
(1/2H, brs), 7.66 (1/2H, brs), 7.79 (2H, d, J = 8.4 Hz), 7.87 (1H, ddd, J = 7.7, 7.7, 1.8 Hz), 8.37 
(1H, d, J - 7.7 Hz), 8.63 (1H, d, J = 4.9 Hz), 10.77 (1H, brs). 
ESI-MS (m/e): 529 (M+H). 

Example 22 

5-( , 4-dimethvlcarbamovl-phenoxvV6-( , 4-methoxv-phenoxvV2-pvridine-2-vl- 1 H- benzimidazole 
Using 4-methoxy-phenol, the title compound was obtained by the same process as in Example 19, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.00-3.07 (6H, m), 3.76 (3/2H, s), 3.77 (3/2H, s), 6.74-6.86 (4H, m), 6.91 
(2H, d, J = 8.4 Hz), 7.05 (1/2H, brs), 7.19 (1/2H, bre), 7.32-7.36 (1H, m), 7.35 (2H, d, J = 8.4 Hz), 
7.43 (1/2H, .brs), 7.58 (1/2H, brs), 7.83 (1H, dd, J - 7.7, 7.7 Hz), 8.33 (1H, dd, J = 7-7,317 Hz), 
8.58-8.61 (lH,m), 10.58 (l/2H,brs), 10.79 (l/2H,brs). 
ESI-MS (m/e): 481 (M+H). 

Example 23 

5-f4-dime&vlcarbamovl-phenoxvV2-pvridine-2-vl-6-fpvridine-2-vloxvV 1 H- benzimidazole 
ditrifluoroacetic acid salt 

Using 2-hydroxypyridine, the title compound was obtained as yellow solid by the same process 
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as in Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 6.93-7.13 (4H, m), 7.37-7.45 (2H, m), 7.41 (lHxl/2, s), 7.56 (lHxl/2, s), 
7.64 (lHxl/2, s), 7.67-7.75 (1H, m), 7.77-7.84 (1H, m).7.81 (lHxl/2, s), 8.02-8.06 (1H, m), 
8.12-8.20 (1H, m), 8.27-8.33 (1H, m), 8.82-8.87 (1H, m). 
ESI-MS (m/e): 452 (M+H). 

Example 24 

S-^-dimethvlcarbamoyl-phenoxvt-^-^-enioxvcarbonvl-phenoxvl^-pvridine^-vl-lH 
-benzimidazole 

Using 2-hydroxybenzoic acid ethyl ester, the title compound was obtained by the same process as 
in Example 19, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.20 (3H, t, J = 7.0 Hz), 3.01 (3H, brs), 3.07 (3H, brs), 4.17 (2H, q, J = 7.0 
Hz), 6.80-6.91 (3H, m), 7.08-7.14 (1H, m), 7.12 (1/2H, brs), 7.18 (1/2H, brs), 7.26-7.41 (4H, m) 
7.49 (1/2H, brs), 7.61 (1/2H, brs), 7.84-7.87 (2H, m), 8.34-8.38 (1H, m), 8.61-8.62 (1H, m), 
10.85 (1/2H, brs), 10.95 (1/2H, brs). 
ESI-MS (m/e): 523 (M+H). 

Example 25 

5-(2-dimethvlcarbamoyl-phenoxv')-6-(4-dimethvlcarbamovl-phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

Using 2-hydroxybenzoic acid dimethyl amide, the title compound was obtained as straw-coloured 
solid by the same process as in Example 19, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 2.64-3.08 (12H, m), 6.81 (1/2H, s), 6.85 (1/2H, s), 6.94 (1H, dd, J = 8.8, 
2.7 Hz), 7.08 (1/2H, s), 7.12 (1/2H, s), 7.21 (1/2H, s), 7.24 (1/2H, s), 7.25-7.29 (2H, m), 
7.30-7.34 (1H, m), 7.35-7.53 (2H, m), 7.59 (1H, d, J = 3.1 Hz), 7.83-7.88 (1H, m), 8.33-8.38 (1H, 
m), 8.63 (1H, d, J = 4.9 Hz), 10.52 (1H, brs) 
ESI-MS (m/e): 522 (M+H). 

Example 26 

5-(2-acetvl-phenoxv")-6-( , 4-dimethvlcarbamovl-phenoxv')-2-pvridine-2-vl-lH-benzimidazole 
Using 2-acetyl-phenol, the title compound was obtained by the same process as in Example 19, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 2.36 (3/2H, s), 2.40 (3/2H, s), 3.00 (3H, brs), 3.08 (3H, brs), 6.76-6.84 (3H, 
m), 7.05-7.11 (1H, m), 7.15-7.25 (1H, m), 7.26-7.28 (1H, m), 7.32-7.35 (2H, m), 7.38-7.42 (1H, 
m), 7.63 (1/2H, s), 7.68 (1/2H, s), 7.78 (1H, d, J - 7.4 Hz), 7.86-7.90 (1H, m), 8.39 (1H, d, J = 
7.0 Hz), 8.65 (1H, s), 10.73 (lHxl/2, brs), 10.88 (lHxl/2, brs). 
ESI-MS (m/e): 493 (M+H). 
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Example 27 

54 4-acetvl-phenoxvV 6-( 4-dimethvlcarbambvl-phenox vV2-pvridine-2-vl- 1 H-benzimidazole 
Using 4-acetyl-phenol, the title compound was obtained by the same process as in Example 19, a 
process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 2.55 (3H, s), 2.98 (3H, bra), 3.09 (3H, brs), 6.70-6.90 (4H, m), 7.23 (1/2H, 
s), 7.34 (1/2H, s), 7.26 (1/2H, s), 7.33-7.35 (2H, m), 7.38-7.42 (1H, m), 7.65 (1/2H, s), 7.68 
(1/2H, s) 7.86-7.91 (3H, m), 8.40 (1H, d, J = 7.8 Hz), 8.65 (1H, d, J - 3.5 Hz) 10.85 (1/2H, brs), 
10.95 (1/2H, brs). 
ESI-MS (m/e): 493 (M+H). 

Example 28 

5-( r 2-cvano-phenoxvV2-pvridine-2-vl-6-f4-cvano-phenoxvVlH-benzimidazole 

2- hydroxy-benzonitrile and 4-hydroxy-benzonitrile were successively used, and the title 
compound was obtained as a colourless solid by the same method as in Example 1, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.80 (1H, t, J - 8.8 Hz), 6.86 (1H, d, J = 8.8 Hz), 6.89 (1H, d, J = 8.8 Hz), 
7.08 (1H, td, J = 7.6Hz, 74 Hz), 7.34-7.47 (3H, m), 7.47-7.58 (3H, m), 7.67 (1H, d, J = 5.2 Hz), 
7.88 (1H, t, J = 7.6 Hz), 8.38 (1H, d, J = 7.6 Hz), 8.65 (1H, d, J = 4.0 Hz), 10.58 (1H, brs) 
ESI-MS (m/e): 430 (M+H). 

Example 29 

5-f2-cvano-phenoxvV2-pvridine-2-vl-6-(3-cvano-phenoxvVlH-benzimidazole 

Using 4-fluoro-5-(2-cyano-phenoxy)-2-nitro-phenylamine obtained in Example 28 and 

3- hydroxy-benzonitrile, the title compound was obtained as a brown solid by the same process as 
in Example_28, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 6.93-6.84 (1H, m), 6.96-7.12 (3H, m), 7.27-7.38 (3H, m), 7.38-7.48 (2H, 
m), 7.54 (1H, dd, J = 1.6Hz, 7.6 Hz), 7.68 (1H, d, J - 13.2 Hz), 7.89 (1H, t, J - 7.6 Hz) 8.42 (1H, 
d, J = 7.6 Hz), 8.65 (lH,s). 

ESI-MS (m/e): 430 (M+H). 

Example 30 

5-(2-cvano-phenoxvV2-pvridine-2-vl-6-(4-( f 2-hvdroxvethvn-phenoxvVlH-benzimidazol • 

monotrifluoroacetic acid salt 

Using 4-hydroxyethyl-phenol, the title compound was obtained as a brown solid by the same 
process as in Example 29, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 2.78 (2H, t, J - 7.0 Hz), 3.72 (2H, t, J - 7.0 Hz), 6.83 (2H, d, J = 8.6 Hz), 
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6.94 (1H, d, J - 8.6 Hz), 7.19-7.21 (3H, m), 7.41 (1H, s), 7.56 (1H, t, J = 8.6 Hz), 7.63-7.73 (3H, 
m), 8.1 1 (1H, t, J - 7.8 Hz), 8.26 (1H, d, J = 7-8 Hz), 8.85 (1H, d, J - 4.7 Hz). 
ESI-MS (m/e): 449 (M+H). 

Example 31 

5-(4-cvaDO-pheDOXvV2-pvridine-2-vl-6-fl-Qxv-pwidine-3-vloxvVlH-benzimidazole 
l-oxy-pyridin-3-ol and 4-cyano-phenol were successively used, and, by the same process as in 
Example 1, a process based on this or a combination of these with a normal procedure, the title 
compound was obtained. 

1H-NMR (CDC13) 5 : 6.86-6.90 (2H, m), 7.1 1 (1/2H, ddd, J * 7.3, 2.8, 1.5 Hz), 7.13 (1/2H, ddd, 
J - 7.3, 2.8, 1.5 Hz), 7.18 (1/2H, dd, J = 7.3, 4.8 Hz), 7.20 (1/2H, dd, J - 7.3, 4.8 Hz), 7.36-7.41 
(1H, m), 7.37 (1/2H, s), 7.44 (1/2H, s), 7.48-7.57 (3H, m), 7.60 (1/2H, s), 7.66 (1/2H, s), 8.20 
(1/2H, d, J = 2.8 Hz), 8.21 (1/2H, d, J = 2.8 Hz), 8.30 (1/2H, dd, J = 4.8, 1.5 Hz), 8.32 (1/2H, dd, 
J - 4.8, 1.5 Hz), 8.37 (1H, d, J - 7.0 Hz), 8.65-8.70 (1H, m). 
ESI-MS (m/e): 422 (M+H). 

Example 32 

Production of 2-pvrazine-2-vl-5,6-bis (pwidine-3-vloxvMH-benzimidazole 
To pyridine 1 ml solution of 4,5-bis-(pyridine-3-yloxy)-benzene-l,2-diamine 15 mg obtained in 
Example 1 (Step 3) were added pyrazine-2-carboxylic acid 7.7 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 20 mg, and the reaction 
liquor was stirred at room temperature overnight The reaction liquor was diluted with ethyl 
acetate, and it was washed successively with saturated aqueous sodium bicarbonate, water and 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was suspended in phosphorus oxychloride 1 ml, and the reaction liquor was stirred at 
100°C overnight Phosphorus oxychloride was eliminated by distillation under reduced pressure 
and thereafter, it was diluted with ethyl acetate, washed successively with saturated aqueous 
sodium bicarbonate, saturated aqueous sodium chloride solution and thereafter, dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54» 
Art5744 (Merck Co.), chloroform/methanol= 15/1 +0.1 % ammonia water), and obtained the title 
compound as yellow solid. 

1H-NMR (CD30D) 6 : 7.20-7.82 (6H, m), 8.11 (2H, s), 8.20-8.28 (2H, m), 8.67 (1H, s), 8.75 (1H, 

s), 9.47 (1H, s) 

ESI-MS (m/e): 383 (M+H). 

Example 33 



©Rising Sun Communications Ltd 



http://www.risingsun. co. uk 



WO05-063738 



103 



Caution : Translation Standard is 
Post-Edited Machine Translation 



5-(4-methanesulphonvl-phenoxvV2-pvrra 

Using 4^4-methanesulphonyl-phenoxy)-5-(pyridineO-yloxy)-benzene-l,2-diamine obtained in 
Example 9, the title compound was obtained by the same process as in Example 32, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 2.91 (3H, s), 3.04 (3H, d, J = 1.6 Hz), 6.96 (2H, d, J = 9.0 Hz), 7.14-7.18 
(1H, m), 7.19-7.25 (1H, m), 7.35 (1/2H, s), 7.41 (1/2H, s), 7.68 (1/2H, s), 7.73 (1/2H, s), 7.84 (2H, 
dd, J = 9.0, 1,6 Hz), 8.24 (1H, dd, J = 7.1, 2.7 Hz), 8.32-8.35 (1H, m), 8.59-8.62 (1H, m), 8.69 
(1H, d,J = 2.5 Hz), 9.63-9.64 (1H, m), 10.91 (lHxl/2, brs), 10.8 (lHxl/2, brs). 
ESI-MS (m/e): 460 (M+H). 

Example 34 

5-(4-dimethvlcarbamovl-phenoxv)-6-f2-methanesulphonvl-phenoxv)«2-pvrazine-2-vl-lH- 
benzimidazole 

Using 4-(4-dimethylcarbamoyl-phenoxy)-5-(2-methanesulphonyl -phenoxy)- benzene- 1,2- 
diamine obtained in Example 20, the title compound was obtained by the same process as in 
Example 32, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.95 (3/2H, s), 2.99 (3H, brs), 3.05 (3/2H, brs), 3.08 (3H, brs), 6.80-6.91 
(3H, m), 6.89-6.95 (3H, s), 7.17-7.24 (1H, m), 7.20 (1/2H, s), 7.35-7.39 (2H, m), 7.35-7.39 (1/2H, 
m), 7.46-7.54 (1H, m), 7.66 (1/2H, s), 7.70 (1/2H, s), 8.02 (1H, d, J = 7.8 Hz), 8.60 (1H, d, J - 
2.4 Hz), 8.67 (1H, dd, J « 2.4, 2.0 Hz), 9.61 (1H, d, J = 2.0 Hz), 10.65 (1/2H, brs), 10.74 (1/2H, 
brs). 

ESI-MS (m/e): 530 (M+H). 
Example 35 

5-(2-cyano-phenoxy)-2-pyrazine-2-yl-6-(4-methanesulphonvl-phenoxvVlH-benzimidazole 
Using 4-(2 : cyano-phenoxy)-5-(4-methanesulphonyl-phenoxy)-benzene-l,2-diamine obtained in 
Example 17, the title compound was obtained as a brown solid by the same process as in 
Example 32, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.09 (3H, s), 6.91 (1H, d, J = 7.8 Hz), 6.96-7.00 (2H, m), 7.15 (1H, td, J = 
7.6Hz, 1.0 Hz), 7.54-7.58 (1H, m), 7.64 (1H, dd, J - 1.6Hz, 7.8 Hz), 7.72 (2H, d, J = 3.5 Hz), 
7.87 (2H, d, J = 8.6 Hz), 8.77 (1H, d, J = 2.7 Hz), 8.81-8.85 (1H, dd, J - 1.6Hz, 2.7 Hz), 8.52 (1H, 
d,J = L6 Hz). 
ESI-MS (m/e): 484 (M+H). 

Example 36 

5-( , 2-metfaoxv-phenoxvV6-( , 4-methanesulphonvl-phenoxv)-2-pvrazine-2-yl-lH- benzimidazole 
Using 4-(2-methoxy-phenoxy)-5-(4-methanesulphonyl-phenoxy)-benzene-l ,2-diamine obtained 
in Example 16, the title compound was obtained by the same process as in Example 32, a process 
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based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.04 (3H, s), 3.71 (3H, d, J = 3.1 Hz), 6.86-6.97 (3H, m), 7.00 (1/2H, s), 
7.06-7.14 (3H, m), 7.34 (1/2H, s), 7.36 (1/2H, s), 7.68 (1/2H, s), 7.85 (2H, dd, J = 9.0, 3.1 Hz), 
8.56-8.59 (1H, m), 8.65 (1H, dd, J = 4.3, 2.7 Hz), 9.57-9.61 (1H, m), 10.24 (lHxl/2, brs), 10.34 
(lHxV2,brs). 

ESI-MS (m/e): 489 (M+H). 
Example 37 

5-f4-dimethvlcarbamovl-phenoxv)-6-(2-methanesulphonvl-phenoxvV2-thiazol-2-vl-lH- 
benzimidazole 

Using thiazole-2-carboxaldehyde and 4-(4-dimethyIcarbamoyl-phenoxy)-5-(2- 
methanesulphonyl-phenoxy)-benzene-l ^-diamine obtained in Example 20, the title compound 
was obtained by the same process as in Example 1 (Step 4), a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CDC13) 5 : 2.94 (3/2H, s), 2.96 (3H, brs), 3.05 (3/2H, brs), 3.08 (3H, brs), 6.87-6.93 
(3H, m), 7.13 (1/2H, brs), 7.16-7.23 (1H, m), 7.34-7.38 (2H, m), 7.45-7.53 (1H, m), 7.51 (1/2H, 
brs), 7.54-7.56 (1H, m), 7.62 (1/2H, s), 7.66 (1/2H, s), 7.94 (1H, d, J = 3.1 Hz), 8.01 (1H, dd, J = 
7.8, 1.6 Hz). 

ESI-MS (m/e): 535 (M+H). 
Example 38 

5-(2-cvano-phenoxvV2-pvridazine-3-vl-6-(4-methanesulphon vl-phenoxvV 1 H- benzimidazole 
To N-methylpyrrolidone 0.3 ml solution of 4-(2-cyano-phenoxy)-5-(4- 
methanesulphonyl-phenoxy)-benzene-l,2-diamine 15 mg obtained in Example 17 were added 
successively pyridazine-3-carboxylic acid 3.3 mg, 1-hydroxybenzotriazole 15 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 15 mg, and the reaction 
liquor was stirred at room temperature overnight The reaction liquor was diluted with ethyl 
acetate and was washed using saturated aqueous sodium bicarbonate, and thereafter the solvent 
was eliminated by distillation under reduced pressure. The obtained residue was dissolved in 
N-methylpyrrolidone 0.2 ml, and trifluoromethanesulfonic acid triytterbium salt 5 mg was added, 
and the reaction liquor was stirred at 140°C overnight. The reaction mixture was purified using 
reverse phase medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) 
mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. By eliminating the solvent of the 
obtained fraction under reduced pressure, the title compound was obtained as a brown solid. 
1H-NMR(CD30D) 8 : 3.10 (3H, s), 6.92 (1H, d, J = 7.6 Hz), 6.99 (2H, d, J = 8.6 Hz), 7.20 (1H, t, 
J = 7.6 Hz), 7.58 (1H, t, J « 7.6 Hz), 7.64 (1H, d, J = 7.6 Hz), 7.70-7.80 (2H, m), 7.87 (2H, d, J - 
8.6 Hz), 7.96-8.02 (1H, m), 8.58 (1H, brs), 9.36 (1H, brs). 
ESI-MS (m/e): 484 (M+H). 
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Example 39 

5-f 2-cvano-phenoxvV2-r 1,2.5]- thiadiazol-3 -vl-6-(4-methanesulphonvl -phenoxvV 1 H- 
benzimidazole 

Using [l,2,5]-thiadiazole-3-carboxylic acid, the title compound was obtained as a brown solid by 
the same process as in Example 38, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.09 (3H, s), 6.90 (1H, d, J = 7.8 Hz), 6.98 (2H, d, J = 8.6 Hz), 7.19 (1H, t, 
J = 7.7 Hz), 7.56 (1H, t, J - 7.8 Hz), 7.64 (1H, d, J = 7.8 Hz), 7.72 (1H, s), 7.73 (1H, s), 7.87 (2H, 
d,J = 8.6Hz),?.39(lH,s). 
ESI-MS (m/e): 490 (M+H). 

Example 40 

5-(2-cvano-phenoxvV2-f2H'fl.2.3Vtriazol-4~vlV6--f4-methanesulphonvl>phenoxvVlH~ 
benzimidazole 

Using 2H-[l,2,3]-triazole-4-carboxylic acid, the title compound was obtained as a brown solid by 
the same process as in Example 38, a process based on this or a combination of these with a 
normal procedure. 

1 H-NMR(CD3 OD) b : 3.12 (3H, s), 6.91 (1H, d, J = 7.6 Hz), 6.98 (2H, d, J = 8.6 Hz), 7.20 (1H, t, 
d, J = 7.6 Hz), 7.70 (1H, d, J = 2-7 Hz), 7.87 (2H, d, J = 8.6 Hz), 8.52 (1H, brs). 
ESI-MS (m/e): 473 (M+H). 

Example 41 

5-(2-cvano-phenoxy)-2-furazane-3-vl-6-(4-mem 

Using furazane-3-carboxylic acid, the title compound was obtained as a brown solid by the same 
process as in Example 38, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 5 : 3.06 (3H, s), 6.84 (1H, d, J = 7.8 Hz), 6.92 (2H, d, J = 8.6 Hz), 7.15 (1H, t, 
J = 7.8 Hz), 7.52 (1H, t, J - 7.8 Hz), 7.57-7.62 (2H, m), 7.82 (2H, d, J = 8.6 Hz) ESI-MS (m/e): 
474 (M+H). 

Example 42 

5-(2-cvano-phenoxvV2-(4H-f 1 .2.41-triazol-3 -v!V6-( 4-methanesulphonvI-phenoxvV 1 H- 
benzimidazole 

Using [l,2,4]-triazole-3-carboxylic acid, the tide compound was obtained as a straw-coloured 
solid by the same process as in Example 38, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.07 (3H, s), 6.92 (1H, d, J = 7.8 Hz), 6.98 (2H, d, J - 8.6 Hz), 7.19 (1H, t, 
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J = 7.8 Hz), 7.55 (1H, t, J - 7.8 Hz), 7.63 (1H, d, J - 7.8 Hz), 7.74 (2H, d, J = 6.3 Hz), 7.85 (2H, 
d,J = 8.6 Hz), 8.73 (lH,s). 
ESI-MS (m/e): 473 (M+H). 

Example 43 

5-f2"Carbamoyl-phenoxvV2»pvridine"2-vl-6^pvridine-3-vloxvVlH"benzimidazole 
An 80 % sulphuric acid solution of 5-(2-cyano-phenoxy)-2-pyridine- 
2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole 3.5 mg obtained in Example 5 was stirred at 50°C 
overnight as the reaction liquor. 

The reaction mixture wis purified by reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid], 
and, by eliminating the solvent of the obtained fraction under reduced pressure, the title 
compound was obtained as a colourless solid. 

1H-NMR (CDC13) 6 : 5.59 (1H, brs), 6.80 (1H, dd, J - 8.4Hz, 0.8 Hz), 7.01-7.48 (7H, m), 7.88 
(1H, td, J = 8.0Hz, 2.0 Hz), 8.16 (1H, dd, J - 8.4Hz, 2.0. Hz), 8.21 (1H, s), 8.27-8.85 (1H, m), 
8.38 (1H, d, J - 8.0 Hz), 8.63 (1H, d, J = 8.4 Hz). 
ESI-MS (m/e): 424 (M+H). 

Example 44 

5-f4<arbamovl-phenoxv)>2-p\nridine-2-vl-6-(pvridine-3-yloxyVlH-benzimidazole 
Using 5-(4-cyano-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 7, the title compound was obtained by the same process as in Example 43, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 6.82 (2H, d, J = 8.8 Hz), 7.13 (1H, ddd, J = 8.4, 2.6, 1.5 Hz), 7.17 (1H, dd, 
J = 8.4, 4.8 Hz), 7.13-7.20 (1H, m), 7.30-7.37 (1H, m), 7.38 (1H, ddd, J = 7.7, 40.4, 1.1 Hz), 7.71 
(2H, d, J = 8.8 Hz), 7.87 (1H, ddd, J - 7.7, 7.7, 1.8 Hz), 8.16 (1H, dd, J = 2.6, 0.7 Hz), 8.25 (1H, 
dd, J = 4.8, 1.5 Hz), 8.39 (1H, ddd, J = 7.7, 1.1, 0.7 Hz), 8.61 (1H, ddd, J - 4.4, 1.8, 0.7 Hz). 
ESI-MS (m/e): 424 (M+H). 

Example 45 

5-(4>carbamovl-phenoxvV6-fpvridine-3-vloxvV2-thiazol-2-vl-lH-benzimidazole 
Using 4-(4,5-diaminb-2-(pyridine-3-yloxy]-phenoxy)-benzonitrile obtained in Example 7, the 
title compound was obtained by the same process as in Example 37 and Example 43, a process 
based on these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.01 (2H, brs), 6.82-6.86 (2H, m), 7.13 (1H, ddd, J = 8.4, 2.9, 1.5 Hz), 
7.18 (1H, dd, J = 8.4, 4.6 Hz), 7.29 (1/2H, s), 7.30 (1/2H, s), 7.52-7, 54 (1H, m), 7.92 (2H, d, J = 
8.8 Hz), 7.61 (1/2H, s), 7.64 (1/2H, s), 7.70-7.75 (2H, m), 7.92 (1H, d, J = 2.9 Hz), 8.21 (1H, d, J 
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= 2.9 Hz), 8.29 (1H, dd, J = 4.6, 1.5 Hz). 
ESI-MS (m/e): 430 (M+H). 

Example 46 

5-f4-carbamovl-phcnoxvV2-pvridine~2>vl-6'(2-carbamovl>phenoxvVlH>benzimidazole 
Using 5-(2-cyano-phenoxy)-2-pyridme-2-yl-6-(4-cyano-pheno^ obtained in 

Example 28, the title compound was obtained as a colourless solid by the same process as in 
Example 43, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 7.86 (2H, d, J = 8.8 Hz), 7.13 (1H, t, J = 7.6 Hz), 7.39 (1H, t, J = 7.6 Hz), 
7.45-7.74 (4H, m), 7.78 (2H, d, J - 8.8 Hz), 7.91 (1H, d, J = 7.6 Hz), 7.99 (1H, t, J = 7.6 Hz), 
8.30 (1H, d, J = 7.6 Hz), 8.74 (1H, s). 
ESI-MS (m/e): 466 (M+H). 

Example 47 

5-(3-carbamovl-phenoxvV2-pvridine-2-vl-6-f2-carbamovl-phenoxvVlH-benzimidazole 
monotrifluoroacetic acid salt 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(3-cyano-phenoxy)-lH-benzimidazole obtained in 
Example 29, the title compound was obtained as a colourless solid by the same process as in 
Example 43, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 6.78-6.96 (1H, m), 6.96-7.08 (1H, m), 7.08-7.20 (1H, m), 7.30-7.70 (7H, 
m), 7.88-8.08 (2H, m), 8.29 (1H, d, J = 7.6 Hz), 8.73.(1H, s). 
ESI-MS (m/e): 466 (M+H). 

Example 48 

5-(4-methanesulphonvl-phenoxv V2-pvridine-2-vl-6-(2-carbamovl-phenoxvV 1 H- benzimidazole 
Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(4- methanesulphonyl-phenoxy)- 

lH-benzimidazole obtained in Example 17, the title compound was obtained as a straw-coloured 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.12 (3H, s), 6.85 (1H, d, J - 7.8 Hz), 6.98 (2H, d, J = 8.6 Hz), 7.15 (1H, t, 
J - 7.8 Hz), 7.42 (1H, t, J = 7.8 Hz), 7.52 (1H, dd, J - 4.3Hz, 7.0 Hz), 7.64 (2H, brs), 7.83 (2H, d, 
J = 8.6 Hz), 7.91 (1H, d, J - 7.8 Hz), 8.01 (1H, dd, J = 7.0Hz, 7.8 Hz), 8.32 (1H, d, J - 7.8 Hz), 
8.76(lH,d,J = 4.3Hz). 
ESI-MS (m/e): 501 (M+H). 

Example 49 

5-(4-methanesulphonyl-phenoxy V2-pyrazine-2-yl-6-( 2-carbamoyl-phenoxvV 1 H- benzimidazole 
Using 5-(2-cyano-phenoxy)-2-pyrazine-2-yl-6-(4-methanesulphonyl-phenoxy) 
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-lH-benzimidazole obtained in Example 35, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.05 (3H, s), 5.80 (1H, brs), 6.82 (1H, d, J « 7.8 Hz), 6.95-7.00 (3H, m), 
7.17 (2H, q, J = 8.2 Hz), 7.36-7.39 (2H, m), 7.76 (1H, d, J = 7.8 Hz), 7.81-7.85 (2H, m), 8.15 (1H, 
d, J = 7.8 Hz), 8.63 (1H, s), 8.72 (1H, s), 9.66 (1H, s), 10.80 (1H, brs) 
ES1-MS (m/e): 502 (M+H). 

Example 50 

5-f4-carbamovl-phenoxvV2-pvridine-2-vl-6-fl-oxv-pvridine-3-vloxvVlH-benzimidazole 
Using 5-(4^yano-phenoxy)-2-pyridine-2-yl-6-(l-oxy-pyrid 

obtained in Example 31, the title compound was obtained by the same process as in Example 43, 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.82-6.86 (2H, m), 7.15-7.26 (2H, m), 7.38-7.42 (1H, m), 7.41 (1/2H, s), 

7.44 (1/2H, s), 7.54-7.58 (1H, m), 7.62 (1/2H, s), 7.65 (1/2H, s), 7.71-7.75 (2H, m), 8.12-8.16 

(1H, m), 8.22-8.27 (1H, m), 8.37 (1H, d, J = 7.0 Hz), 8.64-8.67 (1H, m). 

ESI-MS (m/e): 440 (M+H). 

Example 51 

5-(3-carbamovl-phenoxvV2-pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 
Using 5-(3-cyano-phenoxy)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 6, the title compound was obtained by the same process as in Example 43, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 7.07 (1H, ddd, J - 0.8, 3.4, 10.3 Hz), 7.36 (1H, dd, J = 1.9, 3.4 Hz), 7.40 
(1H, t, J - 10.3 Hz), 7.56 (1H, s), 7.57-7.62 (2H, m), 7.69 (1H, dd, J = 7.2, 10.3 Hz), 7.73 (1H, s), 
7.78 (1H, ddd, J - 0.8, 3.8, 11.4 Hz), 8.16 (1H, dt, J - 3.6, 11.0 Hz), 8.29 (1H, dt, J = 0.4, 11.0 
Hz), 8.37-8.41 (2H, m), 8.80 (1H, dt, J - 0.4, 3.8 Hz). 
ESI-MS (m/e): 424 (M+H)+). 

Example 52 

5-(2-carbamo vl-phenox v V 6-(4-dimeth vlcarbamo vl-phenox y)-2-pvridine-2- vl- 1 H- benzimidazole 
Using 4-hydroxybenzoic acid dimethyl amide and 4-fluoro-5-(2-cyano-phenoxy)-2-nitro 
phenylamine obtained in Example 28, the title compound was obtained by the same procedures as 
in Example 1 and Example 43, a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDCB) 5 : 2.98 (3H, brs), 3.07 (3H, bra), 5.72 (1H, brs), 6.76-6.83 (3H, m), 6.97 
(1/2H, brs), 7.09 (1/2H, dd, J = 7.7, 7.7 Hz), 7.11 (1/2H, dd, J = 7.7, 7.7 Hz), 7.14 (1/2H, s), 
7.30-7.35 (3H, m), 7.37-7.40 (1H, m), 7.67 (1H, d, J = 7.7 Hz), 7.86 (1H, ddd, J = 7.7, 7.7, 1.5 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



109 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Hz), 8.12 (1H, dd, J = 7.7, 1.8 Hz), 8.14 (1H, dd, J = 7.7, 1.8 Hz), 8.38 (1H, d, J - 7.7 Hz), 
8.61-8.62 (1H, m), 10.99 (1H, brs). 
ESI-MS (m/e): 494 (M+H). 

Example 53 

5-f2-carbamovl-phenQxvV6-(4"dimetbvlcarbamovKpbenoxvV2-thiazol-2-vMH- benzimidazole 
Using 4-(2-cyano-phenoxy)-5-bis-(4-dimethylcarbamo 

obtained in Example 52, the title compound was obtained by the same procedures as in Example 
37 and Example 43, a process based on these or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 2.97 (3H, brs), 3.08 (3H, brs), 5.91 (1/2H, brs), 6.00 (1/2H, brs), 6.75-6,82 
(3H, m), 6.93 (I/2H, brs), 7.07-7.13 (1H, m), 7.17 (1H, brs), 7.25 (1/2H, brs), 7.32 (2H, d, J = 8.8 
Hz), 7.53 (1H, d, J = 2.9 Hz), 7.65 (2H, d, J = 8.8 Hz), 7.37-7.40 (1H, m), 7.65 (1H, d, J = 7.0 
Hz), 7.92-7.93 (1H, m), 8.11 (1/2H, d, J = 6.6 Hz), 8.13 (1/2H, d, J = 6.6 Hz). 
ESI-MS (m/e): 500 (M+H). 

Example 54 

5-(2-carbamoyl-phenoxy)-2-pyritine-2^ 

enzimidazole • monotrifluoroacetic acid salt 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(4^ 

obtained in Example 30, and, by the same method as in Example 43, a process based on these or a 
combination of these with a normal procedure, the reaction mixture was refined by reverse phase 
medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid], and the title compound was obtained as a colourless 
solid by eliminating the solvent of the obtained fraction by distillation under reduced pressure. 
1H-NMR(CD30D) 5 : 2.94 (2H, t, J = 6.7 Hz), 4.17 (2H, t, J = 6.7 Hz), 6.84 (2H, d, J - 8.6 Hz), 
6.90 (1H, d, J = 8.6 Hz), 7.19 (1H, d, J = 8.6 Hz), 7.25 (1H, d, J = 8.6 Hz), 7.41 (1H, s), 7.42-7.48 
(1H, m), 7.58 (1H, s), 7.61-7.66 (1H, m), 8.09 (1H, t, J = 7.8 Hz), 8.25 (1H, d, J = 7.8 Hz), 8.83 
(1H, d,J = 4.7 Hz). 
ESI-MS (m/e): 563 (M+H). 

Example 55 

5-(4-caii)amovl-phenoxv^-6-(4-dimethvlcarbamovl-phenoxvV2-p\Tidine-2-vl-lH- benzimidazole 
Using 4-hydroxy-benzonitrile and 4-fluoro-5-(4-dimethylcarbamoyl- phenoxy)-2-nitro- 
phenylamine obtained in Example 18, the title compound was obtained by the same procedures as 
in Example 1 and Example 43, a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 2.97 (3H, brs), 3.08 (3H, brs), 6.80-6.86 (4H, m), 7.26-7.29 (2H, m), 7.31 
(1/2H, s), 7.35 (1/2H, s), 7.38-7.41 (1H, m), 7.66-7.70 (3H, m), 7.86-7,91 (1H, m), 8.40 (1H, d, J 
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= 7.8 Hz), 8.65 (1H, d, J = 4.7 Hz), 10.89 (1H, brs). 
ESI-MS (m/e): 494 (M+H). 

Example 56 

5-(4-methvlcarbamoyt-phenoxvV2-p^ 

To methanol 1 ml solution of 5-(4-methoxycarbonyl-2-pyridine-2 -yl-6-(pyridine-3-yloxy) -1H 
-benzimidazole 3.0 mg obtained in Example 10 was added 40 % methylamine methanol solution 
0.05 ml, and the reaction liquor was stirred at room temperature overnight The solvent was 
eliminated by distillation under reduced pressure, and thereafter, it was refined by preparative 
thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol=20/l), 
and the title compound was obtained. 

1H-NMR (CDC13) 8 : 2.96 (3/2H, s), 2.97 (3/2H, s), 6.80 (1H, d, J = 8.4 Hz), 7.14-7.23 (2H, m), 
7.36 (1H, brs), 7.40 (1H, dd, J = 7.7, 4.7 Hz), 7.62 (1H, brs), 7.66 (2H, d, J = 8.4 Hz), 7.90 (1H, 
dd, J= 7.7, 7.7 Hz), 8.10 (1H, brs), 8.20 (1H, brs), 8-37 (1H, d, J - 7.7 Hz), 8.63 (1H, d, J = 4.7 
Hz). 

ESI-MS (m/e): 438 (M+H). 
Example 57 

5-(4-methanesulphonvl"Phenoxv)-6-(2-methvlcarbamovl>phenoxvV2-pvridine-2-vl-lH- 
benzimidazole 

Using 5-(2-ethoxycarbonyl-phenoxy)-6-(4 -methanesulphonyl-phenoxy) -2-pyridine-2-yl-lH- 
benzimidazole obtained in Example 14, the title compound was obtained by the same process as 
in Example 56, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 2.73 (3/2H, s), 2.74 (3/2H, s), 3.03 (3H, s), 6.74-6.79 (1H, m), 6.89-76.96 
(2H, m), 7.01 (1/2H, brs), 7.09-7.15 (1H, m), 7.17 (1/2H, brs), 7.30 (1/2H, brs), 7.40 (1/2H, brs), 
7.40-7.44 (-1H, m), 7.72 (1H, s), 7.82 (2H, dd, J = 8.2, 6.7 Hz), 7.88-7.93 (1H, m), 8.1.0-8.15 (1H, 
m), 8.41 (1H, d, J = 6.8 Hz), 8.66 (1H, ts), 11.09 (1/2H, .brs), 11.12 (1/2H, brs). 
ESI-MS (m/e): 515 (M+H). 

Example 58 

5-f4-dimethvlcarbamovl-phenoxvV6-f2-methvlcarbamovl-phenoxv)-2-pvridine-2-vl-lH 
-benzimidazole 

Using 5-(2-ethoxycarbonyl-phenoxy)-6 -(4-dimethylcarbamoyl- phenoxy)-2-pyridine 
-2-yMH-benzimidazole obtained in Example 24, the title compound was obtained by the same 
process as in Example 56, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 2.77 (3H, d, J = 3.5 Hz), 2.99 (3H, brs), 3.08 (3H, brs), 6.75-6.86 (3H, m), 
7.00-7.14 (1H, m), 7.15-7.27 (1/2H, m), 7.27-7.32 (2H, m), 7.27-7.32 (1/2H, m), 7.35-7.42 (2H, 
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m), 7.69 (1H, s), 7.87-7.91 (1H, m), 8.11-8.17 (1H, m), 8.40 (1H, d, J = 7.4 Hz), 8.66 (1H, s), 

11.01 (lH,brs). 

ESI-MS (m/e): 508 (M+H). 

Example 59 

5-f2-methvlcarbamovl-phenoxvV2-pvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimi 
Using 3-(2-fluoro-4-nitro-phenoxy)-pyridine obtained in Example 1 (Step 2) and 
2-hydroxybenzoic acid ethyl ester, the title compound was obtained as a brown solid by the same 
procedures as in Example 1 and Example 56, a process based on these or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 2.70-8.80 (3H, m), 6.77 (1H, d, J = 7.6 Hz), 7.25-7.44 (7H, m), 7.67 (1H, 
s), 7.82 (1H, t, J = 7.6 Hz)„8.15 (1H, t, J = 7.6 Hz), 8.18-8.26 (1H, m), 8.26-8.36 (1H, m), 8.38 
(1H, d, J = 7.6 Hz), 8.64 (1H, d, J - 2.4 Hz), 10.6 (1H, brs). 
ESI-MS (m/e): 438 (M+H). 

Example 60 

5-f4-methanesulphonvl-phenoxvV2-pvridine-2-vl-6-(2-(2H-tetrazol-5-vn-phenoxvVlH- 
benzimidazole * mbnotrifluoroacetic acid salt 

To dimethylformamide 1 ml solution of 5-(4-methanesulphonyl-phenoxy)-2 
-pyridine-2-yl-6-(2-cyano-phenoxy)-lH-benzimidazole 30 mg obtained in Example 17, sodium 
azide 30 mg and magnesium chloride 32 mg were added, and the reaction liquor was stirred at 
170°C for 24 hours. The reaction mixture was purified using reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1 % trifluoroacetic acid], and solvent of the obtained fraction was eliminated 
by distillation under reduced pressure, and the title compound was obtained as yellow solid. 
1H-NMR(CD30D) 6:3.11 (3H, s), 6.75 (2H, d, J = 8.6 Hz), 6.96 (1H, d, J = 7.6 Hz), 7.29 (1H, t, 
J = 7.6 Hz), 7.51 (1H, t, J = 7.6 Hz), 7.62 (2H, d, J = 8.6 Hz), 7.58-7.69 (1H, m), 7.73 (1H, s), 
7.93 (1H, s), 8.13 (1H, d, J - 7.6 Hz), 8.08-8.16 (1H, m), 8.33-8.38 (1H, m), 8.84-8.88 (1H, m). 
ESI-MS (m/e): 526 (M+H). 

Example 61 

5-(4-methanesulphonvl-phenoxvV2-pvridine-2-vl-6-f2-f2-fN-hvdroxvcarbamimidovn- 
phenoxvV 1 H-benzimidazole 

To ethanol 2 ml solution of 5-(4-methanesulphonyl -phenoxy)-2-pyridine 
-2-yl-6-(2-cyano-phenoxy)-lH-benzimidazole 25 mg obtained in Example 17, 50 % 
hydroxylamine aqueous solution 0.1 ml was added, and the reaction liquor was stirred at 50°C 
overnight. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was refined by preparative thin layer chromatography (Kieselgel™60F2s4, Art5744 
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(Merck Co.), chloroform/methanol==5/l), and obtained the title compound as a colourless solid. 
1H-NMR (CDC13) & : 3.06 (3H, s), 5.12 (2H, s), 6.52 (1H, s), 6.80 (1H, d, J - 7.6 Hz), 7.11 (2H, 
d, J = 8.6 Hz), 7.28 (1H, t, J = 7.6 Hz), 7.47 (1H, dd, J = 7.8Hz, 4.3 Hz), 7.66 (1H, d, J = 7.6 Hz), 
7.66 (1H, s), 7.89 (2H, d, J = 8.6 Hz), 7.96 (1H, t, J - 7.8 Hz), 8.55 (1H, d, J = 7.8 Hz), 8.65 (1H, 
d,J = 4.3 Hz). 
ESI-MS (m/e):516(M+H). 

Example 62 

5-(4-methanesulphonvl-phenoxvy2-pvridine-2-vl-6-(2-^^ 
VphenoxvV 1 H-benzimidazole 

To N-methylpyrrolidinone 0.25 ml solution of 5-(2-(N-hydroxycarbamimidoyl) 
-phenoxy)-2-pyridine-2-yi^-(4-methanesulphonyl-phenoxy>lH-benzimidazole 8 mg obtained in 
Example 61 was added l,r-carbonyldiimidazole 10 mg, and the reaction liquor was stirred at 
70°C for four hours. The reaction mixture was refined by reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitriie-0.1% 
trifluoroacetic acid], and the obtained fraction was diluted with ethyl acetate, and was washed 
successively with saturated aqueous sodium bicarbonate, saturated aqueous sodium chloride 
solution, and thereafter, was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure, and the title compound was obtained as a colourless solid. 
1H-NMR (CDC13) 6 : 3.12 (3H, s), 6.84 (2H, d, J = 8.6 Hz), 6.82-6.88 (1H, m), 7.19 (1H, t, J = 
7.2 Hz), 7.41-7.47 (2H, m), 7.82 (2H, d, J = 8.6 Hz), 7.91-7.97 (2H, m), 8.44 (1H, d, J = 7.8 Hz), 
8.69 (1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 542 (M+H). 

Example 63 

5-f4-meth^esulphonvl-phenoxvV2-pvridine-2-vl"6-( r 2-rL2.41-oxadiazol-3-vl-phenoxvVlH-benzi 
midazole 

To N-methylpyrrolidinone 0.25 ml solution of 5-(2-(N-hydroxycarbamimidoyl) 
-phenoxy)-2-pyridine-2-yl-6-(4-methanesulphonyl-phenoxy)-lH-benziniidazole 8 mg obtained in 
Example 61 was added ortho ethyl formate ester 0.5 ml, and the reaction liquor was stirred at 
100°C for three hours. The reaction mixture was purified using reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1 % trifluoroacetic acid], and solvent of the obtained fraction was eliminated 
by distillation under reduced pressure, and thereafter, it was purified by preparative thin layer 
chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol=10/l), and the 
obtained the title compound as yellow solid. 

1H-NMR (CDC13) 6 : 3.03 (3H, s), 6.85-6.97 (3H, m), 7.23 (1H, t, J - 7.8 Hz), 7.40-7.45 (3H, m), 
7.68-7.74 (3H, m), 7.91 (1H, t, J = 7.8 Hz), 8.03 (1H, d, J = 7.8 Hz), 8.42 (1H, d, J = 7.8 Hz), 
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8.65-8.68 (2H, m). 
ESI-MS (m/e): 526 (M+H). 

Example 64 

5-(pvridine-3-vloxYV2-pYridine-2-v^ 
midazole 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yI-6- obtained in 

Example 5, the reaction liquor added acetic anhydride 0.3 ml to pyridine 0.5 ml solution of 
5-(2-(N-hydroxycarbamimidoyl) -phenoxy)-2-pyridine-2-yl 
-6-(pyridine-3-yloxy)-lH-benzimidazole 20 mg obtained by same process as in Example 61 was 
stirred at 60°C overnight The solvent was eliminated by distillation under reduced pressure, and 
thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F254, Art5744 
(Merck Co.), chloroform/methanol=10/l), and obtained the title compound as straw-coloured 
solid. 

1H-NMR (CDC13) 6 : 6.80-7.00 (1H, m), 7.00-7.30 (4H, m), 7.30-7.44 (2H, m), 7.44-7.68 (1H, 
m), 7.86 (1H, td, J = 7.6Hz, 2.0 Hz), 7.97 (1H, dd, J = 2.0Hz, 7.6 Hz), 8.38 (1H, d, J = 7.6 Hz), 
8.60(lH,d,J = 4.8Hz). 
ESI-MS (m/e): 463 (M+H). 

Example 65 

5-f4-methvl-p\ridine-3-sulfonvl)-2-pvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole 
To tetrahydrofuran 1.5 ml solution of 5-(2-methyl-pyridin-5-yl 
sulphanyl)-2-pyridine-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole 42 mg obtained in Example 
13 were added OXONE 92 mg and water 0.1 ml, and the reaction liquor was stirred at room 
temperature overnight. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMQ mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. 
Saturated aqueous sodium bicarbonate was added to the obtained fraction and thereafter, it was 
extracted with chloroform and was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the title compound was thereby obtained. 
1H-NMR (CDC13) 5 : 2.63 (3H, s), 7.23 (1H, s), 7.32 (1H, d, J = 7.6 Hz), 7.44-7.50 (3H, m), 7.93 
(1H, t, J = 7.6 Hz), 8.09-8.14 (1H, m), 8.28 (1H, d, J = 2.8 Hz), 8.36-8.41 (2H, m), 8.60, 8.61 
(tautomer, 1H, s), 8.68 (1H, d, J = 4.8 Hz), 8.93, 8.95 (tautomer, 1H, d, J = 2.0 Hz). 
ESI-MS (m/e): 444 (M+H). 

Example 66 

5-(4-menianesulphonvl-phenoxyV2-n-oxv-pyridine-2-ylV6-(2-carbamoyl-phenoxyVlH- 
benzimidazole 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WO05-063738 



114 



Caution : Translation Standard is 
Post-Edited Machine Translation 



To chloroform 2 ml solution of 5-(4-methanesulphonyl-phenoxy)-2 
-pyridine-2-yl-6^2-carbamoyl-phenoxy)-lH-benzimidazole 8.0 mg obtained in Example 48 was 
added metachloroperbenzoic acid 1.5 mg, and the reaction liquor was stirred at room temperature 
for one hour. The reaction solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1 % trifluoroacetic acid]. 
By eliminating the solvent of the obtained fraction under reduced pressure, the title compound 
was obtained as yellow solid. 

1H-NMR(CD30D) 6 : 3.12 (3H, s), 6.87 (1H, d, J = 7.8 Hz), 7.00 (2H, d, J = 7.8 Hz), 7.18 (1H, t, 
J = 7.8 Hz), 7.43 (1H, t, J = 7.8 Hz), 7.69-7.76 (2H, m), 7.84-7.86 (3H, m), 7.92 (1H, d, J - 7.8 
Hz), 8.52 (1H, d, J = 7.0 Hz), 8.64 (1H, d, J - 7.8 Hz). 
ESI-MS(m/e):517(M+H). 

Example 67 

4-(2-methoxv>DhenoxvV2-pvridine-2-vlT6-( , pvridine-3-vloxvVlH-benzimidazole 
Step 1 

Synthesis of 5-fluoro-3-(2-methoxvphenoxyV2-hitroaniline 

To 2-methoxyphenol 1.64 g dissolved in tetrahydrofuran 30 ml was added sodium hydride 528 
mg under ice cooling, and the reaction liquor was stirred for 30 minutes at the same temperature. 
Successively, 1.91 g of 3,5-difluoro-2-nitroaniline synthesised using process described in Journal 
of Organic Chemistry, 1978, Vol. 43, issue 6, pp.1241-1243 was added, and the reaction liquor 
was stirred at room temperature for two days. The reaction liquor was poured into water and was 
dried with anhydrous magnesium sulphate after extraction with ethyl acetate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane / ethyl acetate = 5/1-4/1), and the title compound 
was obtained as orange colored solid. 

Step 2 

Synthesis of 3-f2-methoxvphenoxvV2-nitro-5-fpvridine-3-vloxvVaniline 

To 5-fluoro-3-(2-methoxyphenoxy)-2-nitroaniline 3.03 g dissolved in dimethylformamide 30 ml 
were added 3-hydroxypyridine 1.24 g and potassium carbonate 5.42 g, and the reaction liquor 
was stirred at 90°C overnight. The reaction liquor was diluted with ethyl acetate, and it was 
washed successively with water, saturated aqueous sodium chloride solution, and thereafter was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 2/1-1/1-1/2), and the title compound was obtained as orange 
colored solid. 
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Step 3 

Synthesis of 3-(2-methoxvphenoxvV5-(pvridine-3-vloxv)-benzene-l .2-diamine 
To methanol 20 ml solution of 3-(2-methoxyphenoxy)-2-nitro-5-(pyridine-3-ylpxy)-aniline 1.33 g 
was added 20 % palladium hydroxide-carbon catalyst 1 g, and the reaction liquor was stirred 
under a hydrogen atmosphere for four hours. After eliminating the catalyst by filtration, the 
solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/2-ethyl acetate), 
and the title compound was obtained as pale orange color oily substance. 

Step 4 

Production of 4-(2-methoxv-phenoxvV2-pvridine- 2-vl-6-(pvridine-3-vloxv) -IH-benzimidazole 
Pyridine-2-carboxaldehyde 0.026 ml was added to nitrobenzene 0.5 ml solution of 

3- (2-methoxyphenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine 59 mg at 120°C, and the 
reaction liquor was stirred at the same temperature for one hour. The reaction mixture was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1-acetic acid to 
chloroform/methanol = 20/1). Solvent of the obtained fraction was eliminated by distillation 
under reduced pressure, and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol=20/l), and 
obtained the title compound as straw-coloured solid. 

1H-NMR (CDC13) 5 : 3.79 and 3.83 (total 3H, each s), 6.20-7.40 (9H, m), 7.80-7.88 (1H, m), 

8.24-8.65 (4H, m), 10.68-10.94 (1H, m). 

ESI-MS(m/e):411(M+H). 

Example 68 

4- (4-fluoro-phenoxv)-2-pvrazine-2-vl-6-( pvridine-3-vloxv)- 1 H-benzimidazole 

Using 4-fluorophenol and 3-hydroxypyridine, pyrazine-2-carboxylic acid 18.6 mg and 
l-ethyl-3-(3'-dimethylaminopropyl)-carbodiimide hydrochloride 57.5 mg were added to pyridine 
2 ml solution of 3-(4-fluorophenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine 46.7 mg 
synthesised by the same process as in Example 67, and the reaction liquor was stirred overnight, 
and thereafter, pyridine was eliminated by distillation under reduced pressure. The residue was 
diluted with ethyl acetate and was washed using water and thereafter, was dried with anhydrous 
magnesium sulphate. By eliminating the solvent under reduced pressure, mixture of amide body 
was obtained as a yellow oily substance. The obtained mixture of amide body was dissolved in 
toluene 3 ml, and p-toluenesulfonic acid monohydrate 28 mg was added, and the reaction liquor 
was stirred at 120°C overnight The reaction liquor was diluted with ethyl acetate and was 
washed using saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F254, 
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Ait5744 (Merck Co.), chloroform/methanol=20/l), and obtained the title compound as yellow 
solid. 

1H-NMR (CDC13) 6 : 6.35 and 6.53 (total 1H, each d, J =? 2.0 Hz), 6.77-7.31 (7H, m), 8.32-8.40 
(2H, m), 8.54 and 8.56 (total 1H, each d, J « 1.8 Hz), 8.61 and 8.64 (total 1H, each d, J = 2.6 Hz), 
9.59 and 9.69 (total 1H, each d, J = 1.5 Hz), 10.60 (1H, brs). 
ESI-MS (m/e): 400 (M+H). 

Example 69 

6-(4-methoxv-phenoxv)-4-fl-methvl-lH-imidazol-2-vl sulphanvn-2-Pvridine 

-2-vl-l H-benzimidazole 

Using 1 -methyl- lH-imidazole-2-thiol and 4-methoxyphenol successively, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 5 : 3.73 and 3.74 (total 3H, each s), 3.81 (3H, s), 6.31-7.39 (9H, m), 7.78-7.88 
(1H, m), 8.30 and 8.41 (total 1H, each d, J = 7.8 Hz), 8.59 and 8.73 (total 1H, each d, J - 4.5 Hz). 
ESI-MS (m/e): 430 (M+H). 

Example 70 

6-(4-methoxv-phenoxvV2-pvridine-2-vl-4-fpvridin-2-vl sulphanvH-1 H-benzimidazole 
Pyridine-2- thiol and 4-methoxyphenol were successively used, and the title compound was 
obtained as a straw-coloured solid by the same process as in Example 67, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.80 and 3.81 (total 3H, each s), 6.86-7.50 (10H, m), 7.75-7.88 (1H, m), 
8.32-8.62 (3H,m). 
ESI-MS (m/e): 427 (M+H). 

Example 71 

6-(3-methoxv-phenoxvM-f2-methoxv-phenoxvV2-pvridine-2-vl-lH-benzimidazole 
Using 3-(2-methoxyphenoxy)-2-nitro-5-(pyridine-3-yloxy)-aniline obtained in Example 67 (Step 
2) and 3-methoxyphenol, the title compound was obtained as a white solid by the same process as 
in Example 67, a process based on this or a combination of these with a normal procedure. 
1H-NMR (GDC13) 6 : 3.75 (3H, s), 3.79 and 3.84 (total 3H, each s), 6.24-7.23 (10H, m), 
7.29-7.39 (1H, m), 7.79-7.89 (1H, m), 8.37 and 8.53 (total 1H, each d, J = 7.5 Hz), 8.56-8.65 (1H, 
m), 10.53-10.83 (1H, m). 
ESI-MS (m/e): 440 (M+H). 

Example 72 

4-f2-methoxv-phenoxvV6-(pvridine-3-vloxvV2-thiazol-2-vl-lH-benzimidazole 
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Using 3-(2-metfaoxyphenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 67 
(Step 3) and 2-thiazole carboxaldehyde, the title compound was obtained as yellow solid by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.78 and 3.82 (total 3H, each s), 6.20 and 6.44 (total 1H, each s), 6.68-7.28 
(7H, m), 7-43-7.53 (1H, m), 7.88-7.98 (1H, m), 8.29-8.41 (2H, m), 10.90-1 1.10 (1H, m). 
ESI-MS (m/e): 417 (M+H). 

Example 73 

4-(2-fluoro-phenoxvV2-pvridine-2-yl-6-(pyridine-3-vloxy > )-lH-benzimidazole 

Using 2-fluorophenol, the title compound was obtained by the same process as in Example 67, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.18-6.78 (2H, m), 6.98-7.42 (8H, m), 7.72-7.90 (1H, m), 8.22-8.66 (3H, 
m), 11.3(lH,brs). 
ESI-MS (m/e): 399 (M+H). 

Example 74 

4-(4-fluoro-phenoxy V2-pvridine-2-vI-6-(pvridipe-3 - vloxvV 1 H-benzimidazole 

Using 4-fluorophenol, the title compound was obtained by the same process as in Example 67, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 6.39 (1H, d, J = 2.1 Hz), 6.84 (1H, d, J = 2.1 Hz) 7.17-7.25 (4H, m), 7.39 

(1H, dd, J = 8.4, 4.7 Hz), 7.45 (1H, ddd, J - 8.4, 2.8, 1.5 Hz), 7.50 (1H, dd, J = 7.7, 4.9 Hz), 7.96 

(1H, ddd, J - 7.7, 7.7, 1.8 Hz), 8.22 (1H, d, J = 7.7 Hz), 8.33 (1H, dd, J = 4.7, 1.5 Hz), 8.38 (1H, 

d, J= 2.8 Hz), 8.69 (1H, ddd, J = 4.9, 1.8, 1.1 Hz). 

ESI-MS (m/e): 399 (M+H). 

Example 75 

4-(3-fluoro-phenoxvV2-pvridine-2-vl-6-(pvridine-3-vloxvVlH-benzimidazole 

Using 3-fluorophenol, the title compound was obtained as pale-brown solid by the same process 

as in Example 67, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 6.47-6.98 (5H, m), 7.19-7.39 (4H, m), 7.78-7.89 (1H, m), 8.29-8.48 (3H, 

m), 8.58 (1H, s). 

ESI-MS (m/e): 399 (M+H). 

Example 76 

2-pvridine-2-vl-4.6-bis (pvridine-3-vloxv)-l H-benzimidazole 

Using 3-hydroxypyridine, the title compound was obtained by the same process as in Example 67, 
a process based on this or a combination of these with a normal procedure. 
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1H-NMR(CD30D) 5 : 7.07 (1H, d, J = 2.0 Hz), 7.30 (1H, d, J - 2.0 Hz), 7.54 (1H, ddd, J - 
7.6Hz, 4.8 Hz, 1.2 Hz), 7.85-7.95 (2H, m), 7.98 (1H, td, J = 7.6Hz, 2.0 Hz), 8.10-8.40 (2H, m), 
8.22 (1H, d, J - 8.8 Hz), 8.48-8.60 (2H, m), 8.66 (1H, d, J=2 Hz), 8.70-8.82 (2H, m) 
ESI-MS (m/e): 382 (M+H). 

Example 77 

4-f2-cvaDo-pheDoxvV2-pvridine-2-vl-6-fpvridine-2-vloxvVlH-benzimidazole 
2-cyanophenol and 2-hydroxypyridine were successively used, and, by the same process as in 
Example 67, a process based on this or a combination of these with a normal procedure, the title 
compound was obtained. 

1H-NMR (CDC13) 5 : 6.60-7.40 (3H, m), 6.92 (1H, d, J - 8.0 Hz), 6.99 (1H, dd, J = 6.4Hz, 5.2 
Hz), 7.15 (1H, t, J .= 8.0 Hz), 7.46 (1H, dd, J = 8.0Hz, 2.4 Hz), 7.58-7.70 (2H, m), 7.70-7.90 (1H, 
m), 8.18 (1H, dd, J = 4.8Hz, 1.2 Hz), 8.38 (1H, d, J - 8.0 Hz), 8.60 (1H, d, J - 4.0 Hz), 
10.40-1 LOO (lH,m). 
ESI-MS (m/e): 406 (M+H). 

Example 78 

4-(2-cvano-phenoxvV2-pvridine-2-vl-»6-(pvridine-3-vloxvVlH-benzimidazole 

Using 2-cyanophenol, the title compound was obtained by the same process as in Example 67, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 6.55 (1/2H, s), 6.69 (1/2H, s), 6.70-7.55 (8H, m), 7.58-7.72 (1H, m), 
7.76-7.80 (1H, m), 8.26-8.48 (3H, m), 8.55-8.64 (1H, m), 10.8-11.4 (1H, m). 
ESI-MS (m/e): 406 (M+H). 

Example 79 

4-f2-memoxvcarbonvl-phenoxvV2-pvridine-2-vl-6-fpvridihe-3-vloxvVlH-benzimidazole • 

ditrifluoroacetic acid salt 

Using 2-hydroxybenzoic acid methyl ester, the title compound was obtained by the same process 
as in Example 67, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 3.70 (3H, s), 6.38 (1H, s), 7.14 (1H, s), 7.34 (1H, d, J= 7.6 Hz), 7.39 (1H, 
t, J = 7.6 Hz), 7.50-7.75 (3H, m), 7.75-7.88 (1H, m), 7.99 (1H, dd, J = 7.6Hz, 1.2 Hz), 8.07 (1H, t, 
J = 7.6 Hz), 8.27-8.58 (3H, m), 8.72-8.88 (1H, m). 
ESI-MS (m/e): 439 (M+H). 

Example 80 

4-(2-aceM-phenoxvV2-(pvridine-2-vlV6-(pvridine-3-vloxvVlH-benzimidazole 

Using 2-hydroxyacetophenone, the title compound was obtained by the same process as in 

Example 67, a process based on this or a combination of these with a normal procedure. 
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1H-NMR (CDC13) 6 : 2.68 (3H, s), 6.58 (1H, d, J = 2.3 Hz), 7.19 (1H, dd, J = L2, 8.2 Hz), 7.31 
(1H, dd, J - 1.2, 7.5 Hz), 7.35 (1H, dd, J - 1.0, 7.5 Hz), 7.53-7.62 (2H, m), 7.69 (1H, dd, J = 4.7, 
7.8 Hz), 7.76-7.82 (1H, m), 7.87 (1H, dd, J - 1.0, 8.2 Hz), 8.10 (1H, t, J = 7.8 Hz), 8.50-8.52 (1H, 
m), 8.54 (1H, d, J - 2.3 Hz), 8.62 (1H, d, J = 7.0 Hz), 8.74 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 423 (M+H). 

Example 81 

4-n-methvl-2-oxo-1.2-dihvdro-pyridine-3-vlox 
midazole 

Using 3 -hydroxy- 1 -methyl- lH-pyridin-2-one, the title compound was obtained as a 
straw-coloured solid by the same process as in Example 67, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDCD) 6 : 3.62 (3H, s), 6.02-7.40 (8H, m), 7.84 (1H, t, J = 7.2 Hz), 8.33 (1H, d, J = 
4-4 Hz), 8.33-8.50 (2H, m), 8.52-8.70 (1H, m) 
ESI-MS (m/e): 412 (M+H). 

Example 82 

6-(4-dimethvlcarbamoYl-phenoxv)-4-fl-methvl-2-oxo-1.2-dihvdro-pvridine-3-vloxvV2- 
pvridine-2-vl-lH-benzimidazole 

3- hy droxy- 1 -methyl- 1 H-pyridin-2-one and 4-hydroxy-N,N-dimethylbenzamide were 
successively used, and, by the same process as in Example 67, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as a white solid. 
1H-NMR (CDC13) 6 : 3.03 and 3.09 (total 6H, each s), 3.60 and 3.64 (total 3H, each s), 6.08-6.15 
(1H, m), 6.42 and 6.64 (total 1H, each s), 6.82-7.41 (8H, m), 7.80-7.88 (1H, m), 8.36 and 8.45 
(total 1H, each d, J = 8.2 Hz), 8.59 and 8.64 (total 1H, each d, J = 4.5 Hz). 

ESI-MS (m/e): 482 (M+H). 

Example 83 

4- ( r 2-difluoromethoxv-pvridipe>3-vloxvV6-f4-dimethvIcarbamovl-phenoxvV2-pvridine-2-vl-lH-b 
enzimidazole 

2-difluoromethoxy-3-hydroxypyridine and 4-hydroxy-N,N-dimethylbenzamide were successively 
used, and, by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as a straw-coloured solid. 
1H-NMR (CDC13) 8 : 3.02 and 3.09 (total 6H, each s), 6.36 and 6.48 (total 1H, each s), 6.84-7.67 
(9H, m), 7.83 and 7.88 (total 1H, each t, J = 7.8 Hz), 7.99 and 8.00 (total 1H, each d, J = 5.0 Hz), 
8.40 and 8.42 (total 1H, each d, J = 8.4 Hz), 8.61 and 8.64 (total 1H, each d, J = 4.3 Hz). 
ESI-MS (m/e): 518 (M+H). 
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Example 84 

6-f2-methvl-pvridin-5-vl sulphanvlV2>fpvridine-2'VlM"fpvridinc-3-vloxvVlH-benzimida2ole 

3- hydroxypyridine and 6-methylpyridine-3-thiol were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.52 (3H, s), 6.66-6.80 (1H, brs), 7.05 (1H, d, J = 8.0 Hz), 7.20-7.28 (3H, 
m), 7.32 (1H, m), 7.49 (1H, dd, J = 2.0Hz, 8.0 Hz), 7.81 (1H, t, J - 7.6 Hz), 8.32-8.40 (3H, m), 
8.44 (1H, d, J « 2.0 Hz), 8.52 (1H, d, J = 4.8 Hz), 1 1.70-12.0 (1H, brs) 
ESI-MS (m/e): 412 (M+H). 

Example 85 

4^2-cvano-phenoxv V2^pvridine-2-vlV6-( , 4-dimethvlcarbamo vl-phenoxvV 1 H- benzimidazole 
2-cyanophenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CDC13) 6 : 3.05 (3H, s), 3.18 (3H, s), 6.62 (1H, s), 6.92-7.08 (3H, m), 7.00 (2H, d, J - 
8.8 Hz), 7.10-7.20 (2H, m), 7.36-7.50 (4H, m), 7.40 (2H, d, J = 8.8 Hz), 7.63 (1H, d, J = 6.3 Hz), 
7.89 (1H, t, J « 7.8 Hz), 8.44 (1H, d, J = 7.8 Hz), 8.61 (1H, d, J = 3.9 Hz). 
ESI-MS (m/e): 476 (M+H). 

Example 86 

4- (2-fluoro-phenoxvV2-(pvridine-2-yl V6-(4-dimeth vlcarbamovl-phenoxvV 1 H- benzimidazole 
Using 2-fluorophenol and 4-hydroxy-N,N-dimethylbenzamide successively, the title compound 
was obtained by the sarnie process as in Example 67, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.02 (3H, s), 3.10 (3H, s), 6.39 (1H, s), 6.92-7.00 (3H, m), 6.96 (2H, d, J = 
9.0 Hz), 7.10-7.24 (4H, m), 7.36-7.42 (3H, m), 7.39 (2H, d, J = 9.0 Hz), 7.88 (1H, d, J - 7.7 Hz), 
8.51 (1H, d, J - 8.0 Hz), 8.63 (1H, d, J = 7.7 Hz). 
ESI-MS (m/e): 469 (M+H). 

Example 87 

4-f 2-fluoro-phenoxvV2-(p vridine-2-vD-6-( 4-methanesulphonyl-phenoxv V 1 H- benzimidazole 
2-fluorophenol and 4-(methanesulphonyl)-phenol were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.08 (3H, s), 6.44 (1H, s), 7.08 (2H, d, J - 9.0 Hz), 7.18-7.57 (5H, m), 7.59 
(1H, dd, J = 3.1, 8.2 Hz), 7.90 (2H, d, J = 9.0 Hz), 8.06 (1H, t, J - 7.6 Hz), 8.64 (1H, d, J = 8.2 
Hz), 18.71 (1H, d, J = 7.6 Hz). 
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ESI-MS (m/e): 476 (M+H). 
Example 88 

4-(2-n-hvdroxv-ethvO-phepoxvV2-(pvridine-2^ 
midazole 

2-(l-hydroxyethyl)-phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, 
by the same process as in Example 67, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 1.48 (3H, d, J = 6.4 Hz), 3.05 (3H, s), 3.10 (3H, s), 5.26 (1H, q, J = 6.4 Hz), 
6.34 (1H, s), 7.04 (2H, d, J = 9.0 Hz), 7.05-7.10 (2H, m), 7.29-7.33 (2H, m), 7.44 (2H, d, J = 9.0 
Hz), 7.57 (1H, dd, J = 4.7, 7.6 Hz), 7.68 (1H, dd, J - 2.0, 7.4 Hz), 8.04 (1H, dt, J=1.6, 7.8 Hz), 
8.37 (1H, d, J « 7.8 Hz), 8.80 (1H, d, J= 4.7 Hz). 
ESI-MS (m/e): 495 (M+H). 

Example 89 

4-(2-methanesulphonvl-phenox vV 2-( pvridine-2- vn-6-(4-dimethvlcarbamovl-phenoxvV 1 H-benzi 
midazole 

2-(methanesulphonyl)-phenol and 4-hydrpxy-N,N-dimethylbenzamide were successively used, 
and, by the same process as in Example 67, a process based on this or a combination of these 
with a normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.06 (3H, s), 3.14 (3H, s), 3.49 (3H, s), 7.03 (1H, d, J - 2.0 Hz), 7.1 1 (2H, 
d, J = 8.8 Hz), 7.22 (1H, d, J = 8.0 Hz), 7.32-7.40 (2H, .m), 7.42 (1H, d, J - 2.0 Hz), 7.48 (2H, d, 
J - 9.0 Hz), 7.57 (1H, dd, J = 4.9, 7.8 Hz), 7.63 (1H, dd, J = 1.8, 7.9 Hz), 8.00 (1H, dt, J - 1.6, 
7.8 Hz), 8.14 (1H, dd, J = 1.8, 8.0 Hz), 8.52 (1H, d, J= 8.0 Hz), 8.75 (1H, d, J - 4.9 Hz). 
ESI-MS (m/e): 529 (M+H). 

Example 90 

4-(2-acetvl-phenoxvV2-( Pvridine-2-vn-6-f4-dimethvlcarbamovl-phenoxvV 1 H- benzimidazole 
2-hydroxy-acetophenone and 4-hydroxy-N,N-dimethyIbenzamide were successively used, and, 
by the same process as in Example 67, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.68 (3H, s), 3.10 (3H, s), 3.20 (3H, s), 6.67 (1H, s), 7.05 (2H, d, J = 8.2 
Hz), 7-15-7.22 (2H, m), 7.35 (1H, t, J = 7.0 Hz), 7.45 (2H, d, J = 8.2 Hz)„7.55 (1H, t, J = 7.0 Hz), 
7.60-7.64 (1H, m), 7.86 (1H, d, J = 7.4 Hz), 8.08-8.14 (1H, m), 8.64 (1H, d, J = 7.4 Hz), 
8.75-8.77 (1H, m) 
ESI-MS (m/e): 493 (M+H). 

Example 91 
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4-g-dimethvlcarbamovl-phenox^ 
imidazole 

2-hydroxy-N,N-dimethylbenzamide and 4-hydroxy-N,N-dimethylbenzamide were successively 
used, and, by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 2.99 (3H, s), 3.06 (6H, s), 3.17 (3H, s), 6.91-6.94 (1H, m), 7.04 (2H, d, J - 
8.6 Hz), 7.06-7.10 (1H, m), 7.17 (1H, t, J - 7.4 Hz), 7.28-7.39 (4H, m), 7.42 (2H, d, J - 8.6 Hz), 
7.84 (1H, t, J = 7.8 Hz), 8.41 (1H, d, J - 7.8 Hz), 8.68 (1H, .d, J = 3.9 Hz). 
ESI-MS (m/e): 522 (M+H). 

Example 92 

4-a5-difluoro-phenoxvV2-(p^^ 
benzimidazole 

2.5- difluoro phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.02 (3H, s), 3.14 (3H, s), 6.52-6.55 (1H, m), 6.90-6.99 (2H, m), 7.02 (2H, 
d, J = 8.2 Hz), 7.10 (1H, d, J = 2.0 Hz), 7.16-7.24 (1H, m), 7.42 (2H, d, J = 8.2 Hz), 7.54-7.60 
(1H, m), 8.06 (1H, dt, J - 1.6, 7.8 Hz), 8.61 (1H, d, J - 7.8 Hz), 8.72 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 487 (M+H). 

Example 93 

4-f2.4-difluoro-phenoxvV2-fpvridine-2-vlV6-(4-dimethvlcarbamovl-phenoxvVlH- 
benzimidazole 

2,4-difluoro phenol and 4-hydroxy-N,N-dimethyibenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.00 (3H, s), 3.09 (3H, s), 6.31 (1H, s), 6.99 (1H, s), 7.02 (2H, d, J - 8.6 
Hz), 7.10-7.25 (2H, m), 7.28-7.40 (1H, m), 7.43 (2H, d, J = 8.6 Hz), 7.49-7.52 (1H, m), 7.98 (1H, 
d, J = 7.8 Hz), 8.34 (1H, d, J = 7.9 Hz), 8.74 (1H, d, J = 3.9 Hz). 
ESI-MS (m/e): 487 (M+H). 

Example 94 

4-(2.6-difluoro-phenoxvV2-rpvridine-2^ 
benzimidazole 

2.6- difluoro phenol and 4-hydroxy-N,N-dimethylbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 
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1H-NMR (CDC13) 8 : 3.02 (3H, s), 3.14 (3H, s), 6.39 (1H, s), 7.00 (2H, d, J « 8.6 Hz), 7.06-7.18 
(3H, m), 7.20-7.25 (1H, m), 7.41 (2H, d, J - 8.6 Hz), 7.48-7.51 (1H, m), 7.99 (1H, dt, J = 1.6, 7.8 
Hz), 8.59 (1H, d, J - 8.2 Hz), 8.70 (1H, d, J = 4.3 Hz). 
ESI-MS (m/e): 487 (M+H). 

Example 95 

4-( r 2-metfaoxv-pheDQxvV2-rpvridine-2-vlV6-f4>methanesulphonvl-phenoxyVlH^ benzimidazole 
Using 4-(methanesulphonyl) phenol, the title compound was obtained by the same process as in 
Example 71, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) a : 3.03 (3H, s), 3.79 (3H, s), 6.32 (1H, s), 6.92-6.99 (1H, m), 7.00 (1H, s), 
7.06 (2H, d, J = 8.6 Hz), 7.10-7.22 (3H, m), 7.38-7.43 (1H, m), 7,83 (2H, d, J - 8.6 Hz), 7.90 (1H, 
t, J = 7.8 Hz), 8.50 (1H, d, J = 7.8 Hz), 8.64 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 488 (M+H). 

Example 96 

6-f4-dimethvlcaitamovl-phenoxvV4-n>ethvl-2-oxo-l,2-dihvdro-pvridine-3-yloxyV2- 
pvridine-2-vl- 1 H-benzimidazole 

l-ethyl-3 -hydroxy- lH-pyridin-2-one and 4-hydroxy-N,N-dimethylbenzamide were successively 
used, and, by the same process as in Example 67, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as a straw-coloured solid. 
1H-NMR (CDC13) 6 : 1.38 (3H, t, J = 6.8 Hz), 3.02 and 3.09 (total 6H, each s), 4.06 (2H, q, J - 
6.8 Hz), 6.15 (1H, t, J = 7.0 Hz), 6.40-7.42 (9H, m), 7.78-7.86 (1H) m), 8.32-8.42 (1H, m), 
8.57-8.66 (lH,m). 
ESI-MS (m/e): 496 (M+H). 

Example 97 

6-C6-methvl-pvridine-3-vl phenvlM-M-methyl-4H-f 1 .2.4] triazol-3-vl 

sulphanyl)-2-(pvridine-2-vlMH-benzimidazole 

4-methyl-4H-[ 1,2,4] triazole-3-thiol and 6-methyl-pyridine-3 -thiol were successively used, and, 
by the same process as in Example 67, a process based on this or a combination of these with a 
normal procedure, the title compound was obtained. 

1H-NMR (CDC13) 5 : 2.55 (3H, s), 3.71 (3H, s), 7.17 (1H, d, J = 8.0 Hz), 7.20-7.24 (1H, brs), 
7.42-7.46 (1H, m), 7.59 (1H, dd, J = 2.4 Hz, 8.0 Hz), 7.66-7.68 (1H, brs), 7.91 (1H, t, J « 8.0 Hz), 
8.32-8.38 (3H, m), 8.70 (1H, d, J = 4.8 Hz). 
ESI-MS (m/e): 432 (M+H), 

Example 98 

4-(4-fluoro-phenoxvV2-f5-methvl-isoxazol-3-vlV6-(pvridine-3-vloxvVlH-benzimidazole 
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Using 5-methylisoxazole-3-carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 68, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (DMSO-d6) 8 : 2.50 (3H, s), 6.40 (1H, s), 6.80 (1H, s), 6.82 (1H, brs), 7.14-7.24 (4H, 
m), 7.38 (1H, dd, J = 8.2, 4.7 Hz), 7.44 (1H, d, J = 7.7 Hz), 8.32 (1H, d, J - 4.7 Hz), 8.36 (1H, d, 
J - 2.5 Hz). 

ESI-MS (m/e): 403 (M+H). 
Example 99 

4^4-fluoro-phenoxvV2^ 1-methvl-lH-imidazoM-vlV6-fpvridine-3-vloxvVlH- benzimidazole 
Using l-methyl-lH-imidazole-4-carboxylic acid, the title compound was obtained as a 
straw-coloured solid by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 3.72 (3H, s), 6.38 (1H, d, J = 1.8 Hz), 6.81 (1H, d, J = 1.8 Hz), 
7.05-7.13 (2H, m), 7.17 (2H, t, J = 8.8 Hz), 7.36-7.43 (2H, m), 7.75 (1H, s), 7.78 (1H, d, J = 1.1 
Hz), 8.28 (1H, s), 8.35 (1H, d, J = 2.2 Hz). 
ESI-MS (m/e): 402 (M+H). 

Example 100 

4-(4-fluoro-phenoxvV2-( r 3-methvl-ri.2.4] thiadiazol-5-vn-6-( r pvridine-3-vloxvVlH- 

benzimidazole » monotrifluoroacetic acid salt 

Using 3-methyl [1,2,4] thiadiazole-5-carboxylic acid synthesised by a process in accordance with 
patent EP0726260 and by combining this process with normal method, the title compound was 
obtained as a brown solid by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 5 : 2.70 (3H, s), 6.44 (1H, d, J = 2.2 Hz), 6.87 (1H, s), 7.15-7.27 (4H, m), 
8.39 (1H, dd, J = 4.5, 1.5 Hz), 8.44 (1H, d, J = 2.5 Hz). 
ESI-MS (ra/e): 420 (M+H). 

Example 101 

4-(4-nuoro-phenoxv)-2-isoxazol-3-vl-6-fpvridine-3-vloxvVlH-benzimidazole 

Using isoxazole-3-carboxylic acid, the title compound was obtained by the same process as in 

Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 6.41 (1H, d, J = 2.4 Hz), 7.01 (1H, d, J = 2.4 Hz), 7.02-7.20 (5H, m), 7.51 

(1H, dd, J = 4.4 Hz, 8.4 Hz), 7.59 (1H, dd, J = 2.4 Hz, 8.4 Hz), 8.32 (1H, d, J = 4.4 Hz), 8.35 (1H, 

d, J - 2.4 Hz), 8.84 (1H, d, J = 2.4 Hz). 

ESI-MS (m/e): 389 (M+H). 
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Example 102 

4-( 4-fluQro-pheDoxvV2-pvrimidine-4>vl-6^pvridine'3-vloxvV 1 H-benzimidazole 

Using pyrimidine-4-carboxylic acid, the title compound was obtained by the same process as in 

Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC38) 6 : 2.60 (3H, s), 6.98-7.40 (8H, m), 8.30-8.50 (2H, m), 8.63 (1H, s), 

10.40-11.00 (1H, m). 

ESI-MS (m/e): 400 (M+H). 

Example 103 

4-f4-fluoro-phenoxvV2-pvrimidine-2-vl-6-( f pvridine-3-vloxvVlH-benzimidazole 

Using pyrimidine-2-carboxyIic acid, the title compound was obtained by the same process as in 

Example 68, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CD30D) 6 : 6.42 (1H, s), 6.98 (1H, s), 7.10-7.30 (5H, m), 7.36-7.60 (2H, m), 

8.22-8.42 (2H, m), 8.90-9.10 (1H, m), 9.20 (1H, s). 

ESI-MS (m/e): 400 (M+H). 

Example 104 

4-(4-fluoro-phenoxvV2-(lH-imidazol-2-vlV6 

Using lH-imidazole-2-carboxylic acid, the title compound was obtained by the same process as 
in Example 68, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 6.44 (1H, d, J= 2.0 Hz), 7.00 (1H, d, J = 2.0 Hz), 7.05-7.18 (4H, m), 7.25 
(2H, s), 7.39 (1H, dd, J = 3,2Hz, 8.4 Hz), 7.42-7.50 (1H, m), 8.26 (1H, dd, J = 1.6Hz, .4.4 Hz), 
8.29 (1H, d,J = 3.2 Hz). 
ESI-MS (m/e): 388 (M+H). 

Example 105 

4-(4-fluoro-phenox vV2-( 1 -methvl-1 H-imidazol-2-vl V6-f pvridine-3 -vloxvV 1 H- benzimidazole 
Using 1 -methyl- lH-imidazole-2-carboxy lie acid, the title compound was obtained by the same 
process as in Example 68, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) b : 3.98-4.38 (3H, m), 6.38-6.60 (1H, m), 6.60-6.80 (1H, m), 6.80-7.40 (8H, 
m), 8.20-8.44 (2H, m) 
ESI-MS (m/e): 402 (M+H). 

Example 106 

4-f4-fluoro-phenoxvV6-fpvridine-3-yloxyV2-[ 1.2,4] thiadiazol-5-vl-l H-benzimidazole 

Using [1,2,4] thiadiazole-5-carboxylic acid synthesised by process in Reference Example 1, the 

title compound was obtained as a straw-coloured oily substance by the same process as in 
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Example 68, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD80D) 6 : 6.42 (1H, s), 6.90-7.23 (5H, m), 7.39-7.50 (2H, m), 8.25-8.32 (2H, m), 
8.86 (lH,s). 

ESI-MS (m/e): 406 (M+H). 
Example 107 

4-f2,6-difluoro-Dhenox vV2-fpvrazine-2-vlV6-r4-methanesulphonvl-phenoxvVlH- benzimidazole 
2,6-difliioro phenol and 4-(methanesulphonyl) phenol were successively used, and, by the same 
process as in Example 68, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (CDC13) 6 : 3.03 (3H, s), 6.28 (1H, s), 7.08 (1H, s), 7.17 (2H, d, J = 9.4 Hz), 7.19-7.24 
(2H, m), 7.30-7.40 (1H, m), 7.93 (2H, d, J = 9.4 Hz), 8.70-8.75 (1H, m), 8.77-8.82 (1H, m), 
9.55-9.60 (lH,m). 
ESI-MS (m/e): 495 (M+H). 

Example 108-1, 108-2 

4-(2-oxo-l t 2-dihvd ro-pyridine-3^^ benzimidazole. 
and 

4-f2-memoxv-Dvridine- 3-vloxvV2-pvridine-2-vl-6-fpvridine-3-vloxvVlH- benzimidazole 

3 - hy droxy-2 -methoxypyridine, 3-hydroxypyridine and picolinic acid were successively used, and, 
by the same process as in Example 68, a process based on this or a combination of these with a 
normal procedure, the title compound was respectively obtained. 

4- (2 -oxo-1. 2-dmvdro-pvridine-3-vto^ benzimidazole 
1H-NMR (CDC13) 6 : 6.10-7.35 (8H, m), 7.77-7.84 (1H, m), 8.30-8.41 (3H, m), 8.53 (1H, d, J = 
4.4 Hz). " 

ESI-MS (m/e): 398 (M+H). 
4-(2-memoxv-pvridine-3-vloxvV2-pY^ 

1H-NMR (CDC13) 6 : 3.95 and 3.99 (total 3H, each s), 6.25 and 6.45 (total 1H, each s), 6.80-7.45 
(6H, m), 7.79-7.90 (1H, m), 8.00 (1H, d, J = 1.5 Hz), 8.30-8.63 (4H, m). 
ESI-MS (m/e): 412 (M+H). 

Example 109-1, 109-2 

6-(4-dimeAvlcarbamovl-phenoxv)^ 

benzimidazole and 

6-(4-dimemvlcaiframovl-phenoxv^ 
enzimidazole 

©Rising Sun Communications Ltd. http://www.risingsun.co.uk 



WO05-063738 



127 Caution : Translation Standard is 

Post-Edited Machine Translation 



3- hydroxy-2-methoxypyridine, 4-hydroxy-N,N-dimemylberizamide and picolinic acid were 
successively used, and the title compound was respectively obtained by the same method as in 
Examples 108-1, 108-2, a process based on this or a combination of these with a normal 
procedure. 

6-(4-dime&vlcarbamovl-phenoxvM-(2-m^ 
benzimidazole 

1H-NMR (CDC13) 6 : 3.03 and 3.08 (total 6H, each s), 3.95 and 4.00 (total 3H, each s), 6.27 and. 
6.47 (total 1H, each d, J = 1.8 Hz), 6.80-7.45 (8H, m), 7.80-7.91 (1H, m), 7.98-8.03 (1H, m), 8.38 
and 8.48 (total 1H, each d, J = 7.8 Hz), 8.61 and 8.64 (total 1H, each d, J - 4.8 Hz) 
ESI-MS (m/e): 482 (M+H). 

6-f4-dime &vlcaiftamovl-phenoxv^^ 
enzimidazole 

1H-NMR (CDC13) 6 : 3.03 and 3.08 (total 6H, each s), 6.18 and 6.23 (total 1H, each t, J = 7.0 
Hz), 6.52 and 6.73 (total 1H, each d, J = 1.8 Hz), 6.80-7.42 (8H, m), 7.79 and 7.84 (total 1H, each 
t, J = 7.8 Hz), 8.37 and 8.40 (total 1H, each d, J - 7.8 Hz), 8.56 and 8.57 (total 1H, each d, J = 5.0 
Hz). 

ESI-MS (m/e): 468 (M+H). 
Example 110 

4- f2-carbamovl-phenoxvV2-Dvridine-2-vl-6-fpvridine-3-vloxvVlH-benzimidazole • 

ditrifluoroacetic acid salt 

Using 4-(2-cyano-phenoxy)-2-pyridme-2-yl-6-(pyridine-3-yloxy)-lH-benzimidazole obtained in 
Example 78, and, by the same process as in Example 43, a process based on this or a combination 
of these with a normal procedure, the title compound was obtained. 

1H-NMR(CD30D) 5 : 6.61 (1H, d, J = 2.0 Hz), 7.19 (1H, d, J = 8.0 Hz), 7.22 (1H, s), 7.31 (1H, 
td, J - 7.6Hz, 1.2 Hz), 7.48-7.60 (2H, m), 7.72-7.80 (1H, m), 7.83 (1H, dd, J = 7.6Hz, 1.2 Hz), 
7,87-7.95 (1H, m), 8.03 (1H, td, J - 8.0Hz, 1.2 Hz), 8.01 (1H, dd, J = 7.6Hz, 1.2 Hz), 8.45 (1H, d, 
J - 5.2 Hz), 8.48-8.54 (1H, m), 8.76-8.84 (1H, m). 
ESI-MS (m/e): 424 (M+H). 

Example 111 

4-(2-carbamovl-phenoxvV2-fpvridine-2-vn-6-(4-dimet hvlcarbamovl-phenoxvVlH- 

benzimidazole 

Using 

4-(2-cyano-phenoxy)-2-(pyridme-2-yl^ 

obtained in Example 85, the title compound was obtained by the same process as in Example 110, 
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a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 2.99 (3H, s), 3.08 (3H, s), 6.56 (1H, s), 6.86-6.92 (1H, m), 6.95 (2H, J = 

8.9 Hz), 7.04-7.08 (2H, m), 7.30-7.38 (4H, m), 7.36 (2H, d, J = 8.9 Hz), 7.52 (1H, d, J = 7.6 Hz), 

7.80 (1H, t, J = 7.9 Hz), 8.36 (1H, d, J = 7.9 Hz), 8.52 (1H, d, J = 3.7 Hz). 

ESI-MS (m/e): 494 (M+H). 

Example 112 

4-(2-fN-hvdroxvcarbami midovn-DhenoxvV2-(pvridine-2-vn-6-f4-dimethvlcarbamovl- 

phenoxvV 1 H-benzimidazole 

Using 

4-(2-cyano-phenoxy)-2-(pyridine-2-yl)-6-(4-dimethy lcarbamoyl-phenoxy)- 1 H-benzimidazole 
obtained in Example 85, the title compound was obtained by the same process as in Example 61, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 3.02 (3H, s), 3.16 (3H, s), 6.61 (1H, d, J - 2.0 Hz), 6.95 (1H, d, J = 2.0 Hz), 
6.97 (2H, d, J - 8.6 Hz), 7.14-7.22 (2H, m), 7.38 (2H, d, J - 8.6 Hz), 7.52 (1H, dd, J = 4.9, 7.6 
Hz), 7.56-7.62 (1H, m), 7.63-7.67 (1H, m), 7.97 (1H, dt, J « 1.6, 7.8 Hz), 8.48 (1H, d, J = 7.8 Hz), 
8.68(lH,d,J = 4.9Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 113 

4-(2-f5-methvl-fl.2.41- oxadiazol-3-vlVphenoxvV2-fpvridine-2-vlV6-f4-dimethvlcarbamo 

ox vV 1 H-benzimidazole 

Using 

4-(2-(N-hydroxycarbamimidoyl)-phenoxy^ 

1 H-benzimidazole obtained in Example 112, the title compound was obtained by the same 
process as- in Example 64, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 2.70 (3H, s), 3.02 (3H, s), 3.15 (3H, s), 6.91 (1H, s), 7.04 (2H, d, J = 8.6 
Hz), 7.30-7.38 (3H, m), 7.44 (2H, d, J = 8.6 Hz), 7.50-7.58 (2H, m), 7.95 (1H, d, J = 7.8 Hz), 
8.02 (1H, t, J = 7.8 Hz), 8.63 (1H, d, J = 8.6 Hz), 8.71 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 533 (M+H). 

Example 114 

4-(2-(5-oxo-4.5-dihvdro-r 1 .2.4] 

oxadiazol-3-vlVphenoxvV2-( r pvridine-2-vn-6-(4-dimethvlcarbamovl-phenoxvVlH- 

benzimidazole 

Using 

4-(2-(N-hydroxycarbamimidoyl)-phenoxy)^ 
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lH-benzimidazole obtained in Example 112, the title compound was obtained by the same 
process as in Example 62, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 3.04 (3H, s), 3.15 (3H, s), 6.74 (1H, s), 6.99 (2H, d, J = 8.6 Hz), 7.10 (1H, 
s), 7.28-7.36 (2H, m), 7.44 (2H, d, J « 8.6 Hz), 7.50-7.58 (2H, m), 7.89 (1H, d, J - 7.8 Hz), 
8.00-8.07 (1H, m), 8.56-8.64 (2H, m). 
ESI-MS (m/e): 535 (M+H). 

Example 115 

4-( , 4-fluoro-phenoxvV2-('pvrazol-l-vlV6-(pvridine-3-vloxvVlH-benzimidazole 
Stepl 

Synthesis of 4-(4-fluoro-DhenoxvV6-Cpvridine-3-vloxvVlH-benzimidazole-2-thiol 
Carbon disulfide 0.06 ml and potassium hydroxide 54 mg were added to ethanol 2.0 ml solution 
of 3-(4-fluoro-phenoxy)-5-(pyridine-3-yloxy)-benzene-l,2-diamine 273 mg obtained in Example 
68, and the reaction liquor was stirred at 80°C overnight The reaction liquor was diluted with 
ethyl acetate, and it was washed successively with water, saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the title compound was thereby obtained. 

Step 2 

Synthesis of (4-(4-fluoro-phenoxv-6-fpvridine-3-vloxvV 1 H-benzimidazol-2-vl Vhvdrazine 
Hydrazine monohydrate 1.0 ml was added to 

4-(4-fluoro-phenoxy)-6-(pyridine-3-yloxy)-lH-benzimidazole-2-tiiiol 130 mg, and the reaction 
liquor was stirred at 130°C overnight The reaction liquor was diluted with ethyl acetate, and it 
was washed successively with water, saturated aqueous sodium chloride solution, and thereafter 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), hexane/ethyl acetate=l/l), and obtained the title 
compound. 

Step 3 

Production of 4-(4-fluoro-phenoxvV2-fpvrazol-l-vlV6- (pvridine-3-vloxvVlH- benzimidazole 
To ethanol 0.3 ml solution of (4-(4-fluoro-phenoxy-6-(pyridine-3-yloxy)-lH- 
benzimidazol-2-yl)-hydrazine 8.3 mg was added tetramethoxy propane 0.012 ml, and the reaction 
liquor was stirred at 80°C overnight The reaction solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F254, Art5744 (Merck Co.), chloroform/methanol=9/l), and obtained the title 
compound. 
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1H-NMR(CDC13) 5 : 6.36 (1H, d, J - 2.6 Hz), 6.48-6.51 (2H, m), 6.77 (1H, d, J = 2.6 Hz), 7.05 
(2H, d, J = 6.9 Hz), 7.1 1-7.18 (1H, m), 7.22-7.28 (2H, m), 7.72-7.75 (1H, m), 8.80-8.38 (2H, m), 
8.48 (1H, d,J = 3.8 Hz). 
ESI-MS (m/e): 388 (M+H). 

Example 116 

4-(4-fluoro-phenoxvV6-(pvridine-3-vloxvV2-f 1 .2.4] triazol- 1 -vl- 1 H-benzimidazole 
Stepl 

Synthesis of 4-(4-fiuoro-phenoxvV2-methvl subhanvl-6-(pvridine-3-vloxvMH- benzimidazole 
To dimethylformamide 1.0 ml solution of 4-(4-fluoro-phenoxy)-6-(pyridine-3-yloxy)-lH- 
benzimidazole-2-thiol 78 mg synthesised in Example 115, potassium carbonate 30 mg and 
methyl iodide 0.014 ml were added, and the reaction liquor was stirred at 0°C for 30 minutes. 
The reaction liquor was diluted with ethyl acetate, and it was washed successively with water, 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the title 
compound was thereby obtained. 

Step 2 

Synthesis of 4-(4-fluoro-phenoxvV2-methanesulphonvl-6- (pvridine-3-vloxvMH- benzimidazole 
To chloroform 1.0 ml solution of 4-(4-fluoro-phenoxy)-2-methyl 
sulphanyl-6-(pyridine-3-yloxy)-l H-benzimidazole 80 mg was added metachloro perbenzoic acid 
84 mg, and the reaction liquor was stirred at 0°C for 30 minutes. The reaction liquor was diluted 
with ethyl acetate, and it was washed successively with water, saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 2 54» Art5744 (Merck Co.), ethyl acetate), 
and obtained the title compound. 

Step 3 

Eduction of 4-f4-fluoro-phenoxv)-6-fpvridine-3-vloxv^ -2-fL2.4] triazol-l-vl-lH- 

benzimidazole 

To dimethylformamide 0.5 ml solution of 

4-(4-fluoro-phenoxy)-2-methanesulphonyl-6-(pyridine-3-yloxy)-lH-benzimidazole 16 mg was 
added sodium hydride 5.0 mg, and thereafter, [l,2,4]-triazole 10.4 mg was added, and the 
reaction liquor was stirred at 160°C overnight. The reaction liquor was diluted with ethyl acetate, 
and it was washed successively with water, saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the obtained residue was refined by preparative thin layer 
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chromatography (Kieselgel - 6OF254, Art5744 (Merck Co.), ethyl acetate), and the title compound 
was obtained. 

1H-NMR (CDC13) 5 : 6.42 (1H, s), 7.03-7.15 (3H, m), 7.19 (1H, s), 7.27-7.32 (3H, m), 8.12 (1H, 
s), 8.32-8.38 (2H, m), 9.15 (1H, s). 
ESI-MS (m/e): 389 (M+H). 

Example 117 

5-chloro-2-pvridine-2-vl-4,6-bis-(pvridine-3-vloxvVlH-benzimidazole 
Stepl 

Synthesis of 3-chloro-2.4-bis (pvridine-3-vloxvVnitrobenzene 

To dimethylformamide 8 ml solution of [l,2,3]-trichloro-4-nitrobenzene 679 mg were added 
3-hydroxypyridine 628 mg and potassium carbonate 1.82 g, and the reaction liquor was stirred at 
100°C for two hours. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water, saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/1 -ethyl acetate), and the title compound was obtained as a 
straw-coloured oily substance. 

Step 2 

Synthesis of 3-chloro-2«4-bis (pvridine-3-vloxvl aniline 

To suspension of 3-chloro-2,4-bis (pyridine^-3-yloxy) nitrobenzene 1.2 g in methanol 15 ml and 
water 7.5 ml were added ammonium chloride 963 mg and iron powder 503 mg, and the reaction 
liquor was heated under reflux for three hours. The reaction liquor was eliminated by filtration, 
and next the solvent was eliminated by distillation under reduced pressure. The residue was 
diluted with ethyl acetate and was washed using water and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate 
= 1/1-ethyl acetate), and the title compound was obtained as a straw-coloured oily substance. 

Step 3 

Synthesis of 3-chloro-2.4-bis (pvridine-3-vloxy)-6-nitroaniline 

To 891 mg of 3-chloro-2,4-bis (pyridine-3-yloxy)-aniline dissolved in trifluoroacetic acid 20 ml 
was added potassium nitrate 315 mg, and the reaction liquor was stirred at room temperature 
overnight, and thereafter the solvent was eliminated by distillation under reduced pressure. The 
residue was diluted with ethyl acetate, and it was washed successively with saturated aqueous 
sodium bicarbonate and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
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pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/1 -ethyl acetate), and the title compound was obtained as orange color 
solid. 

Step 4 

Synthesis of 4-chloro-3.5-bis (pvridine-3-vloxvVbenzene-1.2-diamine 

To suspension of 3-chloro-2,4-bis (pyridine-3-yloxy)-6-nitroaniline 143 mg in methanol 8 ml and 
water 4 ml were added ammonium chloride 128 mg and iron powder 67 mg, and the reaction 
liquor was heated under reflux for two hours. The reaction liquor was eliminated by filtration, 
and the solvent was eliminated by distillation under reduced pressure. The residue was diluted 
with ethyl acetate and was washed using water and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
title compound was obtained as pale-brown solid. 

StepS 

Production of 5-chloro-2-pvridine-2-vl-4>6-bis-(pvridine--3-vloxvVlH-benzimidazole 

4- chloro-3,5-bis (pyridine-3-yloxy)-benzene-l,2-diamine and picolinic acid were used, and it was 
synthesised in the same way as in Example 68, and the title compound was obtained as a 
straw-coloured solid. 

1H-NMR (DMSO-d6) 8 : 7.18-7.62 (6H, m), 7.92 and 7.99 (total 1H, each dt, J = 8.0, 1.8 Hz), 
8.10-8.44 (5H, m), 8.66-8.72 (1H, m) 
ESI-MS (m/e): 416, 418 (M+H). 

Example 118 

5- methvl-2-pvridine-2-vl-4 < 6-bis-fpvridine-3-vl-oxvVlH-benzimidazole 

Using 2,4-xlifluoro-3-methyl nitrobenzene synthesised by a process described in Chemical and 
Pharmaceutical Bulletin, 1982, vol.30, issue 10, pp.3530-3543, the title compound was obtained 
as pale yellow solid by the same process as in Example 117, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 2.03 and 2.10 (total 3H, each s), 7.01-7.50 (6H, m), 7.88 and 7.87 (total 
1H, each dt, J = 7.7, 1.6 Hz), 8.06-8.41 (5H, m), 8.63-8.70 (1H, in). 
ESI-MS (m/e): 396 (M+H). 

Example 119 

5-fluoro-2-Pvridine-2-vl-4.6-bis-(pvridine-3-vloxv)-lH-benzimidazole 

Using [1,2,3] trifluoro-4-nitrobenzene, the title compound was obtained as a straw-coloured solid 
by the same process as in Example 1 17, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR (DMS0-d6) 6 : 7.21-7.63 (6H, m), 7.90-8.01 (1H, m), 8.12-8.39 (3H, m), 8.43-8.50 
(2H,m), 8.63-8.73 (lH,m) 
ESI-MS (m/e): 400 (M+H). 

Example 120 

4-(2-cyano-phenoxy V6-( 4-N,N-dimctfaylcarbamoyl-phenyIsulfonyl)-2-pyridine-2-yl- 1 H- 

benzimidazole 

Step 1 

Synthesis of 5-(4-carboxv-phenvl sulphanvlV3-(2-cvano phenoxvV2-nitro-phenvlamine 
To dimethylformamide 2 ml solution of 3-(2-cyano phenoxy)-5-fluoro-2-nitro-phenylamine 47 
mg obtained in Example 78 were added 4-mercaptobenzonic acid 31 mg and potassium carbonate 
55 mg, and the reaction liquor was stirred at 60°C for two hours. The reaction liquor was 
concentrated, and trifluoroacetic acid 1 ml was added to die residue, and the solvent was 
eliminated by distillation under reduced pressure. The obtained residue was refined by 
preparative thin layer chromatography (KieseIgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound as orange colored solid. 

Step 2 

Synthesis of 3-(2-cvano phenoxvV5-(4-KN-dimethvlcarbamovl-phenvl 

sulphanvlV2-nitro-phenvlamine 

To dichloromethane 2 ml solution of 5-(4-carboxy-phenyl sulphanyl)-3-(2-cyano 
phenoxy)-2-nitro-phenylamine 40 mg were added dimethylamine (2.0M tetrahydrofuran solution) 
0.059 ml, l-ethyl-3-(3 , -dimethylaminopropyl)-carbodiimide hydrochloride 28 mg and 
N-hydroxybenzotriazole hydrate 20 mg, and the reaction liquor was stirred at room temperature 
for one hour 30 minutes. The reaction liquor was diluted with chloroform, and it was washed 
successively with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure, and the obtained residue was refined by preparative thin 
layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 15/1), 
and obtained the title compound as yellow powder. 

Step 3 

Synthesis of 3-f2-cvano phenoxvV5-(4-N.N-dimethvlcarbamovl-phenvl sulphanvD- benzene- 
1.2-diamine 

To isopropyl alcohol 2 ml solution of 3-(2-cyano phenoxy)-5-(4-N,N-dimethylcarbamoyl-phenyl 
sulphanyl)-2-nitro-phenylamine 32 mg were added electrolytic iron powder 19 mg and saturated 
ammonium chloride aqueous solution 0.2 ml, and the reaction liquor was heated under reflux for 
two hours. After eliminating the catalyst by filtration and eliminating the solvent by distillation, 
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the obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 
Art5744 (Merck Co.), chlorofonn/methanol = 10/1), and obtained the title compound as a white 
solid. 

Step 4 

Synthesis of 3-(2-cvano phenoxvV 5-M-N.N-dimethvlcarbamovl 

- phenvlsulfonvlVbenzene-1.2-diamine 

To dichloromethane 2 ml solution of 3-(2-cyano 

phenoxy)-5-(4-N,N-dimethylaminocarbonyl-phenyl sulphanyl)-benzene-l,2-diamine 25 mg was 
added metachloroperbenzoic acid 38 mg, and the reaction liquor was stirred at room temperature 
for 15 minutes. The reaction liquor was diluted with chloroform, and it was washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 2 s4, Art5744 (Merck Co.), chlorofonn/methanol - 10/1), and 
obtained the title compound as yellow powder. 

StepS 

Production of 4-f2-cvanO"phenoxvV6-f4-N,N-dimethvlaminocarbonvl-phenvlsulfonvn 
-2-(pvridine-2-vO-l H-benzimidazole 

Using 3-(2-cyano phenoxy)-5-(4-N,N-dimethylaminocarbonyl- phenylsulfonyl)- 
benzene-l,2-diamine, the title compound was obtained as a brown solid by the same process as in 
Example 67 (Step 4), a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 2.91 and 2.92 (total 3H, each s), 3.10 (3H, s), 6.99 (1H, m), 7.23-7.30 (1H, 
m), 7.39-7.46 (2H, m), 7.50-7.58 (3H, m), 7.68-7.78 (1H, m), 7.75 and 8.33 (total 1H, each s), 
7.85 and 732 (total 1H, each t, J = 8.4 Hz), 7.95-8.20 (2H, m), 8.39 and 8.42 (total 1H, each d, J 
= 8.4 Hz), 8.63-8.67 (1H, m). 
ESI-MS (m/e): 524 (M+H). 

Example 121 

l-f2-(6-f4-oxazol-5-vl-phenoxvV2-pvridine-2-vl-3H-benzimidazole-5-vlVpviTolidin-l-vn> 

ethanone 

Step 1 

Synthesis of 3-bromo-4-methoxvmethoxv benzoic acid ethyl ester 

To tetrahydrofuran 300 ml solution of 3-bromo-4-hydroxybenzoic acid ethyl ester 20.5 g 
synthesised using a process described in Monatsh. Chem. 22, 1901, 437 was added sodium 
hydride 5.5 g under ice cooling, and the reaction liquor was stirred for 30 minutes, and thereafter, 
chloromethyl methyl ether 10 ml was added to the reaction liquor at the same temperature, and 
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the reaction liquor was stirred at room temperature overnight. The reaction liquor was diluted 
with ethyl acetate and washed with water, thereafter the aqueous layer was extracted with ethyl 
acetate and was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the obtained solid was suspended in hexane, and the title 
compound was obtained as a white solid. 

Step 2 

Synthesis of 2-(5-ethoxvcarbonvl-2-methoxvmethoxv-phenvlVpvrrole>l-caiboxylic acid t-butvl 
ester 

To dimethoxyethane 350 ml of 3-bromo-4-methoxymethoxy benzoic acid ethyl ester 21 g 
solution were added successively l-(t-butoxy carbonyl) pyrrole-2-boron acid 21 g, tetrakis 
triphenylphosphine palladium 4.2 g and sodium carbonate aqueous solution (2M) 153 ml, and 
under a nitrogen atmosphere, the reaction liquor was heated under reflux overnight After cooling, 
the reaction liquor was diluted with water, extracted with chloroform and dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel column chromatography (eluent: hexane / ethyl 
acetate - 12/1-10/1), and the title compound was obtained as a white solid. 

Step 3 

Synthesis of 2-f5-ethoxvcarbonvl>2-methoxvmethoxv-phenvlVpvrrolidine>l -carboxvlic acid 
t-butyl ester 

5 % platinum carbon catalyst 8.2 g was added to ethanol 400 ml solution of 
2-(5-ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrole-l-carboxylic acid t-butyl ester 28.4 g, 
and the reaction liquor was stirred under a hydrogen atmosphere for three days. The catalyst was 
eliminated by filtration with celite, and the solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified using silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/6.5-1/6). and the title compound was obtained as a colourless oily 
substance. 

Step 4 

Synthesis of 3-fl-acetvl-pyrrolidin-2-vl)-4-hydroxvbenzoic acid ethyl ester 
To mixed solution of water 50 ml and ethanol 250 ml of 
2-(5-ethoxycarbonyl-2-methoxymethoxy-phenyl)-pyrrolidine-l-cart)oxylic acid t-butyl ester 26 g 
was added p-toluenesulfonic acid monohydrate 13 g, and die reaction liquor was heated under 
reflux for two days. After cooling, the reaction liquor was diluted with water, neutralized with 
aqueous sodium bicarbonate and extraction with chioroform-methanol mixture medium (10/1) 
were carried out, and dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the crude product was obtained. Acetic anhydride 13 ml 
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was added to pyridine 200 ml solution of the obtained crude product, and the mixture was stirred. 
One hour was allowed to pass, and acetic anhydride 6 ml was added. Pyridine 150 ml was added 
after 1 hour furthermore, and triethylamine 5 ml was added further 40 minutes later. Acetic 
anhydride 3 ml was added further 30 minutes later, and furthermore, the reaction liquor was 
stirred for 30 minutes. The reaction liquor was diluted with ethyl acetate, washed with saturated 
aqueous sodium bicarbonate, and the aqueous layer was extracted with ethyl acetate. The 
combined organic layer was dried using anhydrous magnesium sulphate, and thereafter the 
solvent was eliminated by distillation under reduced pressure, and the crude product was obtained. 
To methanol 200 ml solution of the obtained crude product, potassium carbonate 10 g was added, 
and the reaction liquor was stirred at room temperature for four hours. The reaction liquor was 
concentrated down by distillation under reduced pressure, and the obtained residue was diluted 
with saturated ammonium chloride aqueous solution and extraction was carried out with ethyl 
acetate. It was dried using anhydrous magnesium sulphate, and next the solvent was eliminated 
by distillation under reduced pressure, and the title compound was obtained as a white solid by 
recovering the obtained solid by filtration with acetic acid ethyl ester. 

Step 5 

Synthesis of 3-n-acetvl-pvrrolidin-2-vn-4-benzvloxv benzoic acid ethvl ester 
To dimethylformamide 100 ml Solution of 3-(l-acetyl-pyrrolidin-2-yl)-44iydroxybenzoic acid 
ethyl ester 12.4 g were added potassium carbonate 15 g, benzyl bromide 6.4 ml, and the reaction 
liquor was stirred at 50°C for one hour. The reaction liquor was cooled, and thereafter, it was 
diluted with saturated ammonium chloride aqueous solution and extraction was carried out with 
ethyl acetate. The organic layer was washed with water and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel column chromatography (eluent: hexane / ethyl 
acetate = 10/1-1/2-1/3), and the title compound was obtained as a yellow oily substance. 

Step 6 

Synthesis of 3-n-acetvl-pyrrolidin-2-vri-4-benzvloxv benzoic acid 

4 N sodium hydroxide aqueous solution 23 ml was added to ethanol 200 ml solution of 
3-(l-acetyl-pyrrolidin-2-yl)-.4-benzyloxy benzoic acid ethyl ester 18.7 g, and the reaction liquor 
was stirred at room temperature overnight 4 N sodium hydroxide aqueous solution 15 ml was 
further added to the reaction liquor, and the reaction liquor was stirred for seven hours. The 
reaction solvent was eliminated by distillation under reduced pressure and the obtained residue 
was diluted with water and was washed with ether. The aqueous layer was acidified using 6 N 
hydrochloric acid and thereafter, it was extracted with chloroform and was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
title compound was obtained as a white solid. 
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Step 7 

Synthesis of (3-ri-acetvl>pvrrolidin-2-vn-4'benzvloxv>phenvtVcarbamic acid t-butvl ester 
Into a mixed solution of 3-(l-acetyl-pyirohdin-2-yl)-4-benzyloxy benzoic acid 5 g in toluene 15 
ml and 2-methyl-2-propanol 15 ml were successively added diisopropyl ethylamine 3.0 ml and 
diphenylphosphoryl azide 3.8 ml and the reaction liquor was heated under reflux overnight. After 
cooling, saturated aqueous sodium chloride solution and saturated aqueous sodium bicarbonate 
were added to the reaction liquor and extraction with ethyl acetate was carried out, and the extract 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/0-1/1-0/1), and the title compound was obtained as colourless 
amorphous material. 

Step 8 

Synthesis of l> (2-(4 1 5-diamino-2-benzYloxy-phenyl)-pyrrolidin-l-Yl)-ethanone 
To (3-(l-acetyl-pyrrolidin-2-yl)-4-benzyloxy-phenyl)-carbamic acid t-butyl ester 4.1 g dissolved 
in trifluoroacetic acid 50 ml solution was added potassium nitrate 1.1 g, and the reaction liquor 
was stirred at room temperature overnight. The reaction solvent was eliminated by distillation 
under reduced pressure, and ice was added to the obtained residue, and thereafter, it was 
neutralized using ammonia water, and diluted with ethyl acetate. The precipitate was recovered 
by filtration, and crude product was obtained as a brown solid. The filtrate was diluted with 
saturated sodium chloride aqueous solution and was dried with anhydrous magnesium sulphate 
after extraction with acetic acid ethyl ester. The solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was purified using silica gel column chromatography 
(eluent: ethyl acetate) and the obtained solid was recovered by suspending in acetic acid ethyl 
ester, and crude product was obtained as brown solid. To ethanol 100 ml solution of the obtained 
crude product 2.8 g, hydrazine monohydrate 1.5 ml, expanded Raney nickel catalyst 1 g were 
added successively, and the reaction liquor was stirred at room temperature for three hours. The 
catalyst was eliminated by filtration by celite, and the solvent was eliminated by distillation under 
reduced pressure. The obtained residue was diluted using saturated aqueous sodium bicarbonate 
and was dried with anhydrous magnesium sulphate after extraction with acetic acid ethyl ester. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: chloroform/methanol = 
100/0-99/1-98/2-97/3-96/4-93/7), and the title compound was obtained as green amorphous 
material. 

Step 9 

Synthesis of l-f2-f6-benzvloxv-2-pvridine-2-vl-3-(2-trimethvl silanvl-ethoxvmethvP-3H- 
©Rising Sun Communications Ltd. http://www.risingsun.coMk 
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To toluene 43 ml solution of l-(2-(4,5-diamino-2-benzyloxy-phenyl)- pyrrolidin-l-yl)-ethanone 
1.39 g was added toluene solution 3 ml of pyridine-2-carboxaldehyde 460 mg, and the reaction 
liquor was stirred at room temperature. After two hours, pyridine-2-carboxaldehyde 46 mg was 
added, and the reaction liquor was stirred at 90°C for two hours. Moreover, 
pyridine-2-caiboxaldehyde 46 mg was added, and the reaction liquor was stirred at 90°C for ten 
hours. After cooling, the precipitated solid was recovered by filtration, and crude product was 
obtained as a brown solid. To tetrahydrofuran 20 ml solution of the obtained crude product 1.1 g, 
sodium hydride 144 mg, 2-(chloromethoxy) ethyl trimethylsilane 667 mg were added, and the 
reaction liquor was stirred at room temperature for two hours 30 minutes. Saturated aqueous 
sodium bicarbonate was added to the reaction liquid and extraction with ethyl acetate was carried 
out and the extract was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified using silica gel column 
chromatography (eluent: ethyl acetate), and the title compound was obtained as brown 
amorphous material. 

Step 10 

Synthesis of l-f2-f6-hva>oxv-2>p\Tidine~2"Vl-3-(2-trimemvlsilanvl-emoxvmethvlV 

3H-benzimidazol>5>vlVpvrrolidin-l-vlVethanone 

To ethanol 20 ml solution of 1.18 g of l-(2-(6-benzyloxy 
-2-pyrid^e-2-yl-3-(2-trimeraylsilanyl-etooxym 

anone were added ammonium formate 713 mg, 20 % palladium hydroxide-carbon catalyst 119 
mg, and the reaction liquor was heated under reflux for five hours. Ammonium formate 157 mg, 
20 % palladium hydroxide-carbon catalyst 56 mg were added to the reaction liquor, and also the 
reaction liquor was heated under reflux for one hour. After cooling, catalyst was eliminated by 
filtration with celite, and the solvent was eliminated by distillation under reduced pressure. The 
obtained residue was diluted with 1 N hydrochloric acid extracted with acetic acid ethyl ester and 
the extract dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation 
under reduced pressure and the obtained residue was purified using silica gel column 
chromatography (eluent: chloroform/methanol = 100/0-99/1-98/2), and the title compound was 
obtained as brown amorphous material. 

Step 11 

Synthesis of 1 -( 2-(6-( 4-oxazol-5-vl-phenoxyV 2-pvridine-2-vl-3-( 2-trimethvl silanvl- 
emoxvmemvn-3H-benzimidazol-5-ylVpvrrolidin-l-vlVethanone 

To pyridine 1 ml solution of 29 mg of l-(2-(6-hydroxy-2-pyridme-2-yl-3-(2-trimemyl 
silanyl-ethoxymethyl)-3H-benzimidazol-5-yl)-pyrrolidin- 1 -yl)-ethanone were added 
5-(4-bromo-phenyl)-oxazole 30 mg, cesium carbonate 56 mg and copper (II) oxide 15 mg, and 
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the reaction liquor was stirred at 120°C in sealed tube overnight After cooling, saturated 
ammonium chloride aqueous solution, saturated aqueous sodium chloride solution were added 
successively to the reaction liquor, extraction was carried out ethyl acetate and the extract was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under the 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 12/1), and obtained the title 
compound as a yellow oily substance. 

Step 12 

Production of l-(2-(6-(4-oxazol-5-vl-phenoxvV2-pvridine- 2-vl-3H-benzimidazol-5-vn- 
pvrrolidin- 1 -y P-ethanone 

l-(2-(6-(4-oxazol-5-yl-phenoxy)«2-pyridine-2-yl-3-(2-^ 

idazol-5-yl)-pyrrolidin-l-yl)-ethanone 24 mg was dissolved in trifluoroacetic acid 1 ml, and the 
reaction liquor was stirred at room temperature for two hours. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified by reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the title compound was obtained as a yellow 
oily substance. 

1H-NMR (CDC13) 6 : 1.73-2.69 (7H, m), 3.54-3.91 (2H, m), 5.21-5.48 (1H, m), 6.91-7.98, 
8.30-8.51, 8.57-8.73 (13H, eachm). 
ESI-MS (m/e): 466 (M+H). 

Example 122 

3-r6-a-acetvl-pviTohdin-2^ 

Using l-(2-(6-hydroxy-2-pyridine-2-yl-3-(2-trimethylsilanyl-ethoxymethyl)-3H- benzimidazol 
-5-yl)-pyrrolidin- 1 -yl)-ethanone obtained in Example 121 (Step 10) and 3-cyano bromobenzene, 
the title compound was obtained as an oily substance by the same process as in Example 121 
(Step 11) (Step 12), a process based on these or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.80-2.42 (7H, m), 3.56-3.93 (2H, m), 5.14-5.45 (1H, m), 6.91-7.73 (7H, 
m), 7.80-7.96 (1H, m), 8.30-8.43 (1H, m), 8.58-8.70 (1H, m), 10.58-10.82 (1H, m) 
ESI-MS (m/e): 424 (M+H). 

Example 123 

3-(6-n-acetvl-pvrrolidin-2-yn-2-p^ 

Using 3-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-lH-benzimidazol -5-yloxy)- benzonitrile 
obtained in Example 122, the title compound was obtained by the same process as in Example 43, 
a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.70-2.39 (7H, m), 3.39-3.89 (2H, m), 5.17-6.24 (3H, m), 6.97-7.92 (8H, 
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m), 8.26-8.42 (1H, m), 8.52-8.67 (1H, m), 10.42-10.72 (1H, m). 
ESI-MS (m/e): 442 (M+H). 

Example 124 

5-(6-n-acetvl-pvrrolidiB-2-vlV^^ 

Using 5-bromo-pyridine-2-carbonitrile, the title compound was obtained by the same process as 
in Example 122, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.50-2.42 (7H, m), 3.56-3.88 (2H, m), 5.09-5.40 (1H, m), 6.89-7.92 (6H, 
m), 8.26-8.70 (3H,m), 10.63-11.05 (lH,m). 
ESI-MS (m/e): 425 (M+H). 

Example 125 

5-f6-ri-acetvl-pvn-olidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxv)-pvridine-2-carD 
acid amide 

Using 5-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-^^ 

-2-carbonitrile obtained in Example 124, the title compound was obtained as an oily substance by 
the same process as in Example 43, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 5 : 0.60-2.42 (7H, m), 3.42-3.90 (2H, m), 4.99-5.80 (2H, m), 6.74-8.67 (10H, 
m), 10.42-10.10.85 (lH,m). 
ESI-MS (m/e): 443 (M+H). 

Examples 126-1, 126-2 

1 -{2-(6-(5-bromo-pvridme-2-vloxvV^ 1 -vlVetha 

none 

1 -f 2-(6-[6-inethanesulphonvl-pvridine-3-vloxv1-2-pvridine-2-vl-3H- 
benzimidazol-5-vlVpvrrolidin-l-vn-ethanone 

Using 5-bromo-2-methanesulphonyl-pyridine, the title compound was respectively obtained by 
the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1 -(2-(6-( 5-bromo-pvridine-2-vloxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidin- 1 -vlVetha 
none 

1H-NMR (CDC13) 6 : 1.50-2.40 (7H, m), 3.50-3.87 (2H, m), 5.03-5.14, 5.31-5.42 (1H, each m), 
6.71-7.88, 10.48-11.15 (7H, each m), 8.08-8.40 (2H, m), 8.50-8.69 (1H, m). 
ESI-MS (m/e): 478, 480 (M+H). 



l-(2-(6-(6-methanesulphonvl-pv^ 
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n-l-yl)-ethanone 

1H-NMR (CDC13) 6 : 1.57-2.59 (7H, m), 3.08-3.27 (3H, m), 3.57-3.89 (2H, m), 5.14-5.40 (1H, 
m ), 6-94-7.64 (4H, m), 7.82-8.15 (2H, m), 8.33-8.75 (3H, m). 
ESI-MS (m/e): 478 (M+H). 

Example 127 

l-(2-(2-pyridine-2-vl-6-[quinoline-6^ 

Using 6-bromo-quinoline, the title compound was obtained as an oily substance by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.67-2.69 (7H, m), 3.40-4.04 (2H, m), 5.25-5.63 (1H, m), 6.80-9.13 (12H, 
m), 10.22-11.44 (lH,br). 
ESI-MS (m/e): 450 (M+H). 

Examplel28 

4-(6-n-aceWl-pvrrolidin-2-vlV2-pvridine-^^ 

Using 4-bromo-2-methyl-benzonitrile, the title compound was obtained as an oily substance by 
the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure, 

1H-NMR (CDC13) 5 : 1.48-2.54 (10H, m), 3.20-3.89 (2H, m), 5.06-5.41 (1H, m), 6.80-8.87 (10H, 
m). 

ESI-MS (m/e): 438 (M+H). 
Example 129 

l-(2-(2-pvridine-2-vl-6-(4-trifluoromeA 
hanone 

Using l-bromo-4-trifluoromethoxy-benzene, the title compound was obtained as an oily 
substance by the same process as in Example 122, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.43-2.69 (7H, m), 3.32-3.91 (2H, m), 5.20-5.59 (1H, m), 6.23-8.97 (11H, 
m). 

ESI-MS (m/e): 483 (M+H). 
Example 130 

l-(2-(2-pyridine-2-vl-6-fquinoline-3-vto^^ 

Using 3-bromo-quinoiine, the title compound was obtained as a yellow oily substance by the 
same process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 
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1H-NMR (CDC13) 8 : 1.00-2.47 (7H, m), 3.37-4.00 (2H, m), 5.26-5.54 (1H, m), 6.98-9.10 (12H, 
m), 10.44-10.73 (lH,m) 
ESI-MS (m/e): 450 (M+H). 

Example 131 

1 -( 2-f 6-f4-acetvl-phcnoxy V2-pyridine-2-vl-3 H-benzimidazol-5-vlVpviTolidin- 1 -yH- 
ethanone 

Using l-(4-iodo-phenyl)-ethanone, the title compound was obtained by the same process as in 
Example 122, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 5 : 1.47-2.60 (10H, m), 3.52-3.88 (2H, m), 5.12-5.41 (1H, m), 6.97-7.74 (6H, 
m), 7.80-8.02 (3H, m), 8.30-8.44 (1H, m), 8.57-8.70 (1H, m). 
ESI-MS (m/e): 441 (M+H). 

Example 132 

!-(2-(6-rbiphenYl-4-vloxv1-2-PYridine-2-vl-3H-benzimidazol-5-vlVpvrrolidm 

Using 4-brorno-biphenyl, the title compound was obtained as a yellow oily substance by the same 

process as in Example 122, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 : 1.13-2.47 (7H, m), 3.40-3.91 (2H, m), 5.20-5.60 (1H, m); 6.72-7.89 (13H, 
m), 8.25-8.42 (1H, m), 8.42-8.67 (1H, m), 10.29-10.60 (1H, m). 
ESI-MS (m/e): 475 (M+H). 

Example 133 

4-(6-n-aceM-pvrrolidin-2-vlV2^ 
benzenesulphonamide 

Using 4-iodo-N,N-dimethyl-benzenesulphonamide, the title compound was obtained as an oily 
substance by the same process as in Example 122, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.50-3.00 (13H, m), 3.40-3.92 (2H, m), 5.14-5.50 (1H, m), 6.40-8.80 (11H, 
m) 

ESI-MS (m/e): 506 (M+H). 
Example 134 

l-(2-(6-ft>iphenvl-3-vloxv1-2-pvridm 
ethanone 

Using 3-bromo-biphenyl, the title compound was obtained by the same process as in Example 

122, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 0.80-2.50 (7H, m), 3.40-3.91 (2H, m), 5.20-5.60 (1H, m), 6.80-7.95 (13H, 
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m), 8.25-8.45 (1H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 475 (M+H). 

Example 135 

1- (2-(6-(4-fpropane-2-sulfonvr|-phenoxv) 

2- pyridine-2-vl-3H-beDzimidazol-5-vl)-pvrrolidin-l-vn-€thanone 

Using l-iodo-4-(prQpane-2-sulfonyl)-benzene, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.10-2.50 (13H, m), 3.05-3.30 (1H, m), 3.50-3.95 (2H, m), 5.05-5.50 (1H, 
m), 7.00-7.95 (8H, m), 8.30-8.50 (1H, m), 8.58-8.75 (1H, m), 10, 60-10.95 (1H, m). 
ESI-MS (m/e): 505 (M+H). 

Example 136 

4-(6-n-acetvl-pwolidin-2-vlV2-pwidine-2-vl-lH-ben^ 
onitrile 

Using 4-bromo-2-trifluoromethyl-benzonitrile, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 1.10-2.45 (7H, m), 3.50-3.95 (2H, m), 5.00-5.45 (1H, m), 6.60-7.95 (7H, 
m), 8.30-8.45 (1H, m), 8.55-8.75 (1H, m.), 10.80-11.60 (1H, m). 
ESI-MS (m/e): 492 (M+H). 

Examples 137-1, 137-2 

4-(6-n-aceM-pvnx>lidin-2-ylV2-pvridine-2-vl-lH-ben^ 
amide • monotrifluoroacetic acid salt 

4-(6-n-acetvl-pwohdin-2-vlV2-pvridine-2-vl-lH-benzimida2ol-5-vloxvVN-ethvl-2-tri 
hvl-benzamide * monotrifluoroacetic acid salt 

Using 4-(6-( 1 -acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl- 1 H-benzimidazol-5-yloxy)-2- 

trifluoromethyl-benzonitrile obtained in Example 136, the title compounds were respectively 
obtained by the same process as in Example 121 (Step 12), a process based on this or a 
combination of these with a normal procedure. 

4-(6-n-aceM-pwohdm-2-vlV2-pvridm 
amide * monotrifluoroacetic acid salt 

1H-NMR(CD30D) 6 : 1.05-2.80 (7H, m), 3.50-4.20 (2H, m), 5.30-5.45 (1H, m), 7.30-7.80 (6H, 
m), 8.05-8.20 (1H, m), 8.20-8.38 (1H, m), 8.80-8.90 (1H, m). 
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ESI-MS (m/e): 510 (M+H). 

4-(6-g-aceM-pvrroIidin-2^ 
hvl-benzamide • monotrifluoroacetic acid salt 

1H-NMR(CD30D) 6 : 1.05-2.80 (10H, m), 3.60-4.05 (2H, m), 4.80-5.00 (2H, m), 5.30-5.45 (1H, 
m), 7.30-7.80 (5H, m), 8.05-8.20 (1H, m), 8.20-8.38 (1H, m), 8.80-8.90 (1H, m), 9.10-9.30 (1H, 
m). 

ESI-MS (m/e): 538 (M+H). 
Example 138 

l-(2-(6-(4-r2-dimethvlamino-etfaoxv1-phenoxvV2-pwidine-2-vl-3H-ben2im 
n-l-vlVethanone 

Using (2-(4-iodo-phenoxy)-ethyl)-dimethylamine, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CDC13) 6 : 1.05-2.90 (13H, m), 3.00-4.45 (6H, m), 5.20-5.45 (1H, m), 6.80-8.00 (8H, 
m), 8.25-8.40 (1H, m), 8.50-8.80 (1H, m). 
ESI-MS (m/e): 486 (M+H). 

Example 139 

l-(2-(6-(4-hvdroxvmethvl-phenoxv)-2-pvr^ 
none 

Using 4-bromo-benzylalcohol, the title compound was obtained as a white solid by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.68-2.40 (7H, m), 3.53-3.88 (2H, m), 4.62-4.72 (2H, m), 5.22-5.56 (1H, 
m), 6.82-7.62 (7H, m), 7.80-7.89 (1H, m), 8.32-8.40 (1H, m), 8.55-8.64 (1H, m). 
ESI-MS (ra/e): 429 (M+H). 

Example 140 

4-f6-(l-acetvl-pvrrolidin-2-vlV2-pvridine-2-vl-lH-benzimida2ol-5-vloxv)-N.N-dimethvl-benzam 
ide 

Using 4-bromobenzoic acid dimethyl amide, the title compound was obtained as a white solid by 
the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.81-2.40 (7H, m), 2.98-3.17 (6H, m), 3.56-3.87 (2H, m), 5.20-5,53 (1H, 
m), 6.93-7.65 (7H, m), 7.81-7.89 (1H, m), 8-33-8.41 (1H, m), 8.60-8.67 (1H, m). 
ESI-MS (m/e): 470 (M+H). 
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Example 141 

4-(6-n-acetvl-pvrrolidin-2-vlV2-pvri 

Using 4-bromo-N-methylbenzamide, the title compound was obtained as a white solid by the 
same process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 1.80-2.39 (4H, m), 1.84 and 2.16 (total 3H, each s), 2.98-3.02 (3H, m), 
3.58-3.74 (1H, m), 3.78-3.87 (1H, m), 5.16-5.43 (1H, m), 6.74-7.89 (8H, m), 8.36-8.39 (1H, m), 
8.63-8.66 (1H, m). 
ESI-MS (m/e): 456 (M+H). 

Example 142 

!-(2-(2-pvridine-2-vl-6-f4-fpvrrolidine-l-caitonvl1-p henoxvV3H-benzimida^ 
1-vD-ethanone 

Using (4-bromo-phenyl)-pyrrolidine-l-yl-methanone, the title compound was obtained as a white 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.80-2.40 (8H, m), 1.87 and 2.21 (total 3H, each s), 3.43-3.52 (2H, m), 
3.60-3.71 (3H, m), 3.81-3.90 (1H, m), 5.21-5.50 (1H, m), 6.84-7.02 (2H, m), 7-25-7.58 (5H, m), 
7.83-7.93 (1H, m), 8.36-8.45 (1H, m), 8.62-8.67 (1H, m). 
ESI-MS (m/e): 496 (M+H). 

Example 143 

l-(2-(6-(4-fmoipholine-4-cari>o^ 
1-vlVethanone 

Using (4-brpmo-phenyl)-morpholin-4-yl-methanone, the title compound was obtained as a white 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.78-2.62 (7H, m), 3.40-3.90 (10H, m), 5.23-5.50 (1H, m), 6.82-7.54 (7H, 
m), 7.86-7.94 (1H, m), 8.38-8.46 (1H, m), 8.64-8.69 (1H, m). 
ESI-MS (m/e): 5 12 (M+H). 

Example 144 

4-(6-(l-aceWl-Pvirohdin-2-vlV2-pvridtoe-2-vl-lH-benzimida2ol-5-vloxv) benzoic acid • 
monotrifluoroacetic acid salt 

Using 4-bromo-benzoic acid, the title compound was obtained as a white solid by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 



©Rising Sun Communications Ltd. 



http://www. rising sun. co. uk 



WO05-063738 



146 Caution : Translation Standard is 

Post-Edited Machine Translation 



1H-NMR (CDCI3) 6 : 1.86 and 2.10 (total 3H, each s), 1.92-2.48 (4H, m), 3.41-3.90 (2H, m), 
5.36-5.39 (1H, m), 7.13-7.72 (5H, m), 8.00-8.07 (3H, m), 8.22-8.26 (1H, m), 8.73-8.80 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 145 

l-(2-(6-(4-fpiperidine^carbonyl]-phe 
-vD-ethanone 

Using (4-bromo-phenyl)-piperidine-l-yl-methanone, the tide compound was obtained as a white 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.45-2.40 (10H, m), 1.88 and 2.20 (total 3H, each s), 3.30-3.90 (6H, m), 
5.23-5.53 (1H, m), 6.83-7.55 (7H, m), 7.84-7.94 (1H, m), 8.37-8.46 (1H, m), 8.63-8.68 (1H, m). 
ESI-MS (m/e): 510 (M+H). 

Example 146 

1^2-(6-(4-r4-acetvl-piperazme-l-carbonvl1-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-^ 
rolidin- 1 -vlV ethanone 

Using l-(4-(4-bromo-benzoyl)-piperazine-l-yl)-ethanone, the title compound was obtained as a 
white solid by the same process as in Example 122, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.84-2.40 (10H, m), 3.24-3.88 (10H, m), 5.22-5.48 (1H, m), 6.94-7.09 (2H, 
m), 7.22-7.48 (5H, m), 7.84-7.93 (1H, m), 8.37-8.43 (1H, m), 8.63-8.66 (1H, m)ESI-MS (m/e): 
553 (M+H). 

Example 147 

4-(6-(l-ac^l-pyrrolidin^ 
Step 1 

Synthesis of 4-(6-n-acetvl-pyirolidin-2-vlV2-pvridine-2-vl-l-(2-trimethvl silanvl- ethoxymethyH 
-lH-benzimidazol-5-vloxvVbenzonitrile 

To N-methyl-pyrrolidinone 1 ml solution of 4-fluoro cyanobenzene 20 mg and 30 mg of 
l-(2-(6-hydroxy-2-pyridine-2-yl-3-(2-trim 

rolidin- l-yl)-ethanone obtained in Example 121 (Step 10) was added sodium hydride 5.8 mg, and 
the reaction liquor was stirred at 100°C in sealed tube overnight. After cooling, saturated aqueous 
sodium bicarbonate was added to the reaction liquid and extraction with ethyl acetate was carried 
out, and the organic layer was washed with water and dried with anhydrous magnesium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
refined by thin layer chromatography fractionation and recovery (Kieselgel™60F 2 54, Art5744 
(Merck Co.), chloroform/methanol = 9/1), and obtained the title compound as a yellow oily 
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substance. 
Step 2 

Production of 4-( 6-f 1 -acetvl-pyrrolidiD-2>vlV2-pyridine-2-vl- 1 H-benzimidazol-5-vloxvV 
benzonitrile 

Using 4-(6Kl-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl-l-(2-trimethyl silanyl- ethoxymethyl)-lH- 
benzimidazol-5-yloxy)-benzonitriIe, the title compound was obtained as an oily substance by the 
same process as in Example 121 (Step 12), a process based on this or a combination of these with 
a normal procedure. 

1H-NMR (CDC13) 6 : 1.52-2.42 (7H, m), 3.42-3.92 (2H, m), 5.02-5.40 (1H, m), 6.77-7.75 (7H, 
m), 7.75-7.94 (1H, m), 8.20-8.46 (1H, m), 8.50-8.69 (1H, m), 10.67-11.06 (1H, m). 
ESI-MS (m/e): 424 (M+H). 

Example 148 

4-(6-(l-acetvl-pviTolidin-2-vlV2-pvridine-2-vl-lH-benzimidazol-5-vloxvVbenzamide 

Using 4-(6-(l-acetyl-pyiToUdin-2-yl)-2-pyridine-2-yl-lH-benzimidazol-5-yloxy)- benzonitrile 

obtained in Example 147, the title compound was obtained by the same process as in Example 43, 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.05-2.40 (7H, m), 3.43-3.89 (2H, m), 5.10-6.32 (3H, m), 6.88-7.90 (8H, 

m), 8.27-8.42 (1H, m), 8.53-8.68 (1H, m), 10.47-1 1.80 (1H, m). 

ESI-MS (m/e): 442 (M+H). 

Example 149 

2-(6-fl-acetvl-pviTolidin-2-vlV2-pvridme-2-vl-lH-benzimidazol-5-vloxvVbenzonitri 

Using 2-fluoro-benzonitrile, the title compound was obtained as an oily substance by the same 

process as in Example 147, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 : 1.50-2.49 (7H, m), 3.43-3.89 (2H, m), 5.10-5.34 (1H, m), 6.83-7.92 (8H, 
m), 8.31-8.42 (1H, m), 8.53-8.68 (1H, m), 10.80-11.23 (1H, m). 
ESI-MS (m/e): 424 (M+H). 

Example 150 

2-(6-n-aceM-pvn-olidm-2-vlV2-^ 

Using 2-(6-(l-acetyl-pyiroUdin-2-yl)-2-pyridine-2-yl-lH-benzimidazol-5-yloxy)- benzonitrile 
obtained in Example 149, the title compound was obtained as an oily substance by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.52-2.46 (7H, m), 3.43-3.91 (2H, m), 5.10-5.51 (1H, m), 5.99 (1H, brs), 
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6.72-7.98 (8H, m), 8.26-8.43 (2H, m), 8.59-8.70 (1H, m), 10.58-10.94 (1H, m). 
ESI-MS (m/e): 442 (M+H). 

Example 151 

1 -( 2-f 6-r4-nitro-DhenoxvV2-pvridine-2-vl-3H-benzimida2ole-5-vl Vpyrrolidin- 1 -vlV 
ethanone 

Using 4-fluoro-nitrobenzene, the title compound was obtained by the same process as in Example 

147, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.40-2.50 (7H, m), 3.50-3.95, (2H, m), 5.05-5.40 (1H, m), 7.00-7.80 (5H, 

m), 7.80-7.95 (1H, m), 8.15-8.30 (2H, m), 8.30-8.45 (1H, m), 8.60-8.70 (1H, m), 10.60-11.00 

(lH,m). 

ESI-MS (m/e): 444 (M+H). 
Example 152 

l-(2-(2-pwidine-2-vl-6-(4-r2H-te^^ 
thanone 

Using 4-(6-(l-acetyl-pyn-olidin-2-yl)-2-^ 

lH-benzimidazole-5.-yloxy)-benzonitrile obtained in Example 147 (Step 1), the title compound 
was obtained by the same process as in Example 60 and Example 121 (Step 12), a process based 
on these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.51-2.58 (7H, m), 3.43-3.90 (2H, M), 5.09-5.55 (1H, m).6.73-7.60, 
7.69-8.04, 8.29-8.69 (10H, each m). 
ESI-MS (m/e): 467 (M+H). 

Example 153 

l,(2-(6-(4-f5-methYl-ri,2,4] oxadia2ol-3-vl1-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vn 

pvrrolidin-1 -vH-ethanone 
Using 

4-(6-( 1 -acetyl-pyrrolidin-2-yl)-2-phenyl- 1 -(2-trimethylsilanyl-ethoxymethy 1)- 1 H-benzimidazol-5 
-yloxy)-benzonitrile obtained in Example 147 (Step 1), the title compound was obtained by the 
same process as in Example 61, Example 64 and Example 121 (Step 12), a process based on 
these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.49-2-7 (10H, m), 3.39-3.90 (2H, m), 5.17-5.52 (1H, m), 6.26-8.89 (1 1H, 
m). 

ESI-MS (m/e): 481 (M+H). 
Example 154 

3-(4-(6-n-acetvl-pvn-oli din-2-vlV^ 
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oxadiazole-S-one 

Using 4-(6-( 1 -ace tyl-pyrrolidin-2-yl)-2-pyridine-2-y I- 1 -(2-trimethy lsilanyl-ethoxymethyl) - 1 H 

-benzimidazol-5-yloxy)-benzonitrilc obtained in Example 147 (Step 1), the title compound was 

obtained by the same process as in Example 61, Example 62 and Example 121 (Step 12), a 

process based on these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.82-2.47 (7H, m), 3.60-3.3.94 (2H, m), 5.24-5.43 (1H, m), 7.15-8.05 (8H, 

m), 8.23-8.31 (1H, m), 8.71-8.78 (1H, m) 

ESI-MS (m/e): 483 (M+H). 

Example 155 

5-(6-n-aceM-pvrrolidm-2-vlV2-pvridine- 

zole-2-one 

Step 1 

Sypthesis of l-(2-(6-[3 1 4-dinitro-phenoxYl-2-pYridine-2-Yl-3-(2-trimethYlsilanYl' ethoxymethyl) 
-3H-benzimidazol-5-vlVpvrroiidin- 1 -vlVethanone 

Using 4-fluoro-l,2-dinitro-benzene, the title compound was obtained as red oily substance by the 
same process as in Example 147 (Step 1), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.80-2.57 (7H, m), 3.61-4.02 (2H, m), 5.27-5.60 (1H, m), 6.77-7.60 (6H, 
m), 7.91-8.06 (1H, m), 8.17-8.33 (1H, m), 8.72 (1H, brs). 
ESI-MS (m/e): 455 (M+H). 

Step 2 

Synthesis of l-f2-(6-f3.4-diamino-phenoxv1-2-pvridine-2-vl-3-(2-trimethvlsilanvl- 

etfaoxvmethvlV3H-benzimidazol-5-vlVpvrrolidin-l-vlVethanone 

To ethanol 1 ml solution of 72 mg of l-(2-(6-[3,4-dinitro-phenoxy]-2-pyridine-2-yl-3 
-(2-trimethylsilany 1-ethoxymethy l)-3 H-benzimidazol-5-yl)-pyrrolidin- 1 -yl)-ethanone were added 
hydrazine monohydrate 0.030 ml, expanded Raney nickel catalyst 20 mg, and the reaction liquor 
was stirred at room temperature for two hours. The catalyst was eliminated by filtration by celite, 
and the solvent was eliminated by distillation under reduced pressure. The obtained residue was 
refined by preparative thin layer chromatography (Kieselgel™60F 2 54> Art5744 (Merck Co.), 
chloroform/methanol = 9/1), and obtained the title compound as brown oily substance. 

Step 3 

Synthesis of 5-f6-n-acetvl-pvrrolidin-2-vlV2-pvridine-2-vl-l-(2-trimethvl silanvl-ethoxymethvl) 
-lH-benzim idazol-5-yloxy)-l,3-dihydro-benzimidazole-2-one 

Using 1 -(2-(6-[3 , 4-diamino-phenoxy]-2-pyridine-2-y 1-3 -(2-trimethy 1 silanyl-ethoxymethyl) -3H- 
benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone, the title compound was obtained as brown oily 
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substance by the same process as in Example 62, a process based on this or a combination of 
these with a normal procedure. 

Step 4 

Production of 5-(6»fl>acervl-pvrrolidin-2'VlV2-pvridine-2-vl-lH~benzimidazol -5-vloxv^ -13 
-dihvdrobenzimidazoIe-2-one 

Using 5-(6-(l-acelyUpyrrolidin-2-yl)-2-pyridine-2-yl-l-(2-trimethyl silanyl-ethoxymethyl) -1H- 
benzimida2ol-5-yloxy)-l,3,-dihydro-benzimidazole-2-one, the title compound was obtained as 
amorphous material by the same process as in Example 121 (Step 12), a process based on this or 
a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.57 (7H, m), 3.61-4.02 (2H, m), 5.27-5.60 (1H, m), 6.77-7.60 (6H, 
m), 7.91-8.06 (1H, m), 8.17-833 (1H, m), 8.72 (1H, brs). 
ESI-MS (m/e): 455 (M+H). 

Example 156 

l-f2-f643H-benzimidazol-5-vloxv1-2-pvridine-2-vl-3H-benzimidazol-5-vlVpviTolidin 
none 

l-(2-(6-[3,4-diamino-phenoxy]-2-pyridine-2-yl-3-(2-trimethylsilanyl-e^ 
dazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 155 (Step 2) 19 mg was dissolved in 
formic acid 1 ml, and the reaction liquor was stirred at 100°C for two hours. The reaction liquor 
was concentrated under reduced pressure, and the obtained residue was purified by reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the title compound was obtained. 
1H-NMR(CD30D) 5 : 1.80-2.2.55 (7H, m), 3.60-4.00 (2H, m), 5-33-5.69 (1H, m), 7.00-7.80, 
7.91-8.04, 8.16-8.30, 8.67-8.80 (10H, each m). 
ESI-MS (m/e): 439 (M+H). 

Example 157 

l-(2-(6-(2-methvl-3H-benzimidazol-5-vloxvV2-pvridine-^^ 
l- y l )-ethanone 

Using acetic acid, the title compound was obtained by the same process as in Example 156, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.69-2.63 (10H, m), 3.42-3.91 (2H, m), 5.20-5.64 (1H, m), 6.58-7.87 (9H, 
m), 8.22-8.66 (2H, m). 
ESI-MS (m/e): 453 (M+H). 

Example 158 

5-(6-n-acervl-pvTrolidin-2-ylV2-pTOdi 
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He 

Using 5-bromo-pyrimidine-2-carbonitrile, the title compound was obtained as a white solid by 
the same process as in Example 147, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.81-2.40 (7H, m), 3.56-3.88 (2H, m), 5.08-5.34 (1H, m), 6.75-7.70 (3H, 
m)7.81-7.90 (1H, m), 8.33-8.63 (4H, m). 
ESI-MS (m/e): 426 (M+H). 

Example 159 

5-f6-n-acetvl-pvrrolidin-2-vlV2-pvri 
mide 

Using 5-(6-(l-acetyl-pyrrolidin-2-yl)-2-pyridine-2-yl- lH-benzimidazol-5-yloxy)- 

pyrimidine-2-carbonitrile obtained in Example 158, it was obtained as a white solid by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 1.79-2.42 (7,H, m), 3.60-3.90 (2H, m), 5.18-5.39 (1H, m), 6.99-7.71 (3H, 
m), 7.82-7.92 (1H, m), 8.34-8.42 (1H, m), 8-55-8.65 (3H, m). 
ESI-MS (m/e): 444 (M+H). 

Example 160 

4-(6-( 1 -acetyl-pyirolidin-2-ylV2-pyridine-2-vl- 1 H-benzimidazol-5-yloxv) benzoic acid ethyl 
ester 

Using 4-fluorobenzoic acid ethyl ester, it was obtained as a white solid by the same process as in 
Example 147, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) b : 1.24-1.41 (3H, m), 1.70-2.38 (7H, m), 3.53-3.87 (2H, m), 4.32-4.41 (2H, 
m), 5.14-5.45 (1H, m), 6.96-7.67 (5H, m), 7.82-7.91 (1H, ra), 7.98-8.06 (2H, m), 8.34-8.43 (1H, 
m), 8.61-8.68 (lH,m). 
ESI-MS (m/e): 471 (M+H). 

Example 161 

1 -(2-(6-phenethvl oxv-2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrolidin-l rylVethanone 
Step 1 

Synthesis of 1 -(2-f 6-phenethyl oxy-2-pyridine-2-yl-3-(2-trimethyl silanvl-ethoxvmethvlV 
3H-benzimidazol-5-Yl)-pYrrolidin-l-yl)-ethanone 

To tetrahydrofuran 1 ml solution of 29.2 mg of 
l-(2-(6-hydroxy-2-pyridine-2-yl-3-(2-fr^ 

rolidin-l-yl)-ethanone obtained in Example 121 (Step 10) were added successively 
diisopropylamine 0.019 ml, triphenyl phosphine 27.6 mg, 2-phenyl-ethanol 0.011 ml, and the 
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reaction liquor was stirred at room temperature for six hours. Diisopropylamine 0.040 ml, 
triphenyl phosphine 53.2 mg, 2~phenyl-ethanol 0.023 ml were added successively to the reaction 
liquor, and the reaction liquor was stirred at room temperature overnight. Saturated aqueous 
sodium bicarbonate was added to the reaction liquor, extracted with acetic acid ethyl ester and 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), ethyl acetate), and obtained the title compound as 
brown oily substance. 

Step 2 

Production of l-(2-(6-phenethvl oxv-2-pvridine-2-vl-3H-benzimidazol- 5-vD- 
pyrrolidin- 1 -vl V ethanone 

Using 1 -(2-(6-phenethyl oxy-2-pyridine-2-yl-3 -(2 -trimethy 1 silanyl-ethoxy methy 1)- 
3H-ben2imidazol-5-yl)-pyrrolidin-l-yl)-ethan6ne, the title compound was obtained as an oily 
substance by the same process as in Example 121 (Step 12), a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CDC13) 5 1.59-2.23 (7H, m), 2.87-3.10, 3.50-3.86, 3.96-4.35 (6H, each m), 
5.04-5-13,5.46-5.57 (1H, each m), 6.53-7.55 (8H, m), 7.77-7.89 (1H, m), 8.32-8.40 (1H, m), 
8.54-8.65 (1H, m), 10.73-11.14 (1H, m) 
ESI-MS (m/e): 4271 (M+H). 

Example 162 

l-(2-(6-(4-methanesulphonvl-phenoxvV2-pv^ 

thanone 

Step 1 

Synthesis of 2-(2-fluoro-5-nitro-phenvn-pvrrole-l-carboxvlic acid t-butvl ester 
To a mixed solution of 3-bromo-4-fluoro-nitrobenzene 4.3 g, dimethoxyethane 130 ml of 
l-(t-butoxy carbonyl) pyrrole-2-boron acid 5.0 g and water 22 ml, tetrakis triphenylphosphine 
palladium 1.1 g, sodium carbonate 4.2 g were added and the reaction liquor was heated under 
reflux overnight Saturated aqueous sodium bicarbonate was added to the reaction liquid and the 
liquid was extracted with ethyl acetate, and the organic layer was washed successively with water 
and saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: hexane/ethyl acetate = 20/1), and the 
tide compound was obtained as a yellow oily substance. 

Step 2 

Synthesis of 2-( r (2-(4-methanesulphonvl-phenoxv)-5-nitro-phenvn-pvrrole-l -carboxvlic acid 
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t-butvl ester 

To 2-(2-fluoro-5-nitro-phenyl)-pyirole-l-carboxylie acid t-butyl ester 2.5 g and 
4-methansulphonyl-phenol 1.55 g dissolved in dimetbylformamide 20 ml was added potassium 
carbonate 3.38 g, and the reaction liquor was stirred at 100°C for two hours. After cooling, water 
was added to the reaction liquid and the liquid was extracted with ethyl acetate, washed with 
water and saturated aqueous sodium chloride solution, and the organic layer was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified using silica gel column chromatography (eluent: hexane / 
ethyl acetate = 2/1), and the title compound was obtained as a straw-coloured solid. 

Step 3 

Synthesis of 2-(5-amino-2-( r 4-methanesulphonvl-phenoxvVphenvlVpvrrolidine-l-carboxvlic acid 
t-butvl ester 

To ethanol solution 120 ml of 2-((2-(4-methanesulphonyl-phenoxy)-5- 
nitro-phenyl)-pyrrole-l-carboxyiic acid t-butyl ester 2.87 g was added 5 % platinum carbon 
catalyst 1.0 g, and the reaction liquor was stirred under a hydrogen atmosphere overnight. The 
catalyst was eliminated by filtration with celite, and the solvent was eliminated by distillation 
under reduced pressure. The obtained residue was purified using silica gel column 
chromatography (eluent: hexane / ethyl acetate = 1/1-ethyl acetate), and the title compound was 
obtained as a white solid. 

Step 4 

Synthesis _of l-(2-(5-amino-2-(4-methanesulphonyl> phenoxy )-phen y l ) -p yrrolidin-l-y l ) 

-2.2.2-trifluoro-ethanone 

Zinc powder 342 mg and chloroformic acid benzyl ester 650 mg were added to benzene 25 ml 
solution of T 2-(5-amino-2-(4rmethanesulphonyl-phenoxy) -phenyl)-pyrrolidine-l- carboxylic acid 
t-butyl ester 1.51g, and the reaction liquor was stirred at room temperature overnight The 
reaction liquor was filtered with celite, and saturated aqueous sodium bicarbonate was added to 
filtrate, extracted with ethyl acetate, and the organic layer was washed successively with water 
and saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the obtained crude product 
was dissolved in 4 N hydrochloric acid-l,4-dioxane 20 ml, and the reaction liquor was stirred at 
room temperature for three hours. The reaction liquor was concentrated down by distillation 
under reduced pressure, and thereafter the obtained crude product was dissolved in chloroform 30 
ml, and pyridine 2 ml and anhydrous trifluoroacetic acid 0.5 ml were added under ice cooling, 
and the reaction liquor was stirred at room temperature for two hours. 1 N hydrochloric acid was 
added to the reaction liquid and the liquid was extracted with ethyl acetate, and washed with 
water, saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
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the organic layer was dried with anhydrous sodium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and 10 % palladium-carbon catalyst 50 mg was added to 
methanol 100 ml solution of the obtained crude product, and the reaction liquor was stirred under 
a hydrogen atmosphere overnight. The catalyst was eliminated by filtration with celite, and the 
solvent was eliminated by distillation under reduced pressure. The obtained residue was purified 
using silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1-1/3), and the title 
compound was obtained as a white solid. 

Step 5 

Synthesis of l-f2-(5-amino-2-f4-methanesulphonvl-phenoxvM-nitro-phenvlVpvrrolidin 
-1 -vfl-2.2.2-trifluoro-ethanone 

To trifluoroacetic acid 2 ml solution of 588 mg of 
l-(2-(5-ammo-2-(4-methanesulphonyl-ph 

e was added potassium nitrate 153 mg, and the reaction liquor was stirred at room temperature 
overnight. Saturated aqueous sodium bicarbonate was added to the reaction liquor, and it was 
neutralized and thereafter, it was extracted with ethyl acetate, and the organic layer was washed 
with saturated aqueous sodium chloride solution and was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1), and the 
title compound was obtained as yellow solid. 

Step 6 

Synthesis of 2.2.2-trifluoro-l-(2-(6-(4-metha^ 
-benzimida2ol-5-vlVpvrrolidin-l-vlVethanone 

To ethanol 10 ml solution of 521 mg of 

1 -(2-(5-amino-2-(4-methanesulphonyl-phenoxy)-4-nitro-phenyl)-pyrrolidin- 1 -yl)-2,2,2-trifluoro- 
ethanone was added expanded Raney nickel catalyst 100 mg, and under a hydrogen atmosphere, 
the reaction liquor was stirred overnight The catalyst was eliminated by filtration with celite, and 
the solvent was eliminated by distillation under reduced pressure, and the crude product was 
obtained. To methanol 10 ml solution of the obtained crude product 448 mg, 
pyridine-2-carboxaldehyde 226 mg was added, and the reaction liquor was stirred at 50°C 
overnight 

Water was added to the reaction liquid and the liquid extracted with ethyl acetate, and the organic 
layer was washed with water and saturated aqueous sodium chloride solution, and was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and die obtained residue was purified using silica gel column chromatography (eluent: 
chloroform / methanol = 20/1), and the title compound was obtained as a straw-coloured solid. 
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Step 7 

Synthesis of 5«f4>metfaanesulphoDvl-phenoxvV2--pvridine"2-vl->6>pvrrolidine-2-vl 

-lH-benzimidazole 

To mixed solution of water 3 ml and methanol 16 ml of 375 mg 
2,2,2-trifluoro- 1 -(2-(6-(4-methanesulphon^ 

rrolidin~l-yl)-ethanone was added potassium carbonate 500 mg, and the reaction liquor was 
stirred at room temperature overnight. The reaction liquor was concentrated down by distillation 
under reduced pressure, and saturated aqueous sodium bicarbonate was added and diluted, and 
thereafter, it was extracted with ethyl acetate, and the organic layer was washed with saturated 
aqueous sodium chloride solution, and was dried with anhydrous sodium sulphate. 

The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: chloroform / methanol / ammonia water 
= 10/1/0.1), and the title compound was obtained as a straw-coloured solid. 

Step 8 

Production of l-f2-( r 6-( r 4-methanesulphonvl'phenoxvV2'pvridine-2"Vl-3H -benzimidazol- 5-vO 
-pyrrolidin- 1 -vO-ethanone 

To methylene chloride 1 ml solution of 5-(4-methanesulphonyl-phenoxy) 
-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole 10 mg, acetic anhydride 0.003 ml was 
added, and thereafter the reaction liquor was stirred at room temperature for one hour. The 
reaction solvent was eliminated by distillation under reduced pressure, and the obtained residue 
was refined by preparative thin layer chromatography (Kieselgel™60F2S4, Art5744 (Merck Co.), 
chloroform/methanol - 10/1), and obtained the title compound as a white solid. 
1H-NMR (CDC13) 8 : 1.60-2.40 (7H, m), 3.05 and 3.08 (total 3H, each s), 3.52-3.90 (2H, m), 
5.13-5.37 (1H, m), 7.08-7.69 (5H, m), 7.83-7.97 (3H, m), 8.32-8.40 (1H, m), 8.61-8.70 (1H, m). 
ESI-MS (m/e): 477 (M+H). 

Example 163 

1 -(2-(6-f4-methanesulphonyl-phenoxy V2-pvridine-2-yl-3H-ben2imidazol-5-ylVpyirolidin- 1 -yH-e 
thanone enantiomer A and enantiomer B 

5-(4-methanesulphonyl-phenoxy)-2-pyridine-2-yl-6-pyirohdine-2-yl-lH-benzimidazol 230 mg 
obtained in Example 162 (Step 7) was optically-resolved using a column for optical resolution 
(CH1RALPAK AD 2 cm<J> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: hexane / 
2-propanol / diethylamine 20/80/0.1, flow rate: 10 ml/min), and enantiomer A (retention time: 
19.0 min), enantiomer B (retention time: 32.2 min) were respectively obtained as yellow oily 
substance. 
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Example 164 

l-(2-(6^4-methanesulphonvl-phe^^ 
thanone A 

To methylene chloride 1 ml solution of 12 mg of 
l-(2-(6-(4-methanesulphonyl-phenoxy)-2-pyrid^ 

thanone enantiomer A obtained in Example 163 was added acetic anhydride 0.003 ml, and 
thereafter the reaction liquor was stirred at room temperature for one hour. The reaction solvent 
was eliminated by distillation under reduced pressure and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound, one of chiral body was obtained 
as a white solid. 

1H-NMR (CDC13) 6 : 1.60-2.40 (7H, m), 3.05 and 3.08 (total 3H, each s), 3.52-3.90 (2H, m), 
5.13-5.37 (1H, m), 7.08-7.69 (5H, m), 7.83-7.97 (3H, m), 8.35-8.43 (1H, m), 8.61-8.70 (1H, m), 
ESI-MS (m/e): 477 (M+H). 

Specific rotation: [a] 24 D (c = 0.100, ethanol) -46.9°C. 
Example 165 

l-(2-(6-(4-methanesulphonvl-phenoxy)^ 
thanone B 

To methylene chloride 1 ml solution of l-(2-(6-(4-methanesulphonyl 
-phenoxy)-2-pyridine-2-yl-3H-benzinMda2ol-5-yl)-pyrrolidin-l-yl)-ethanone enantiomer B 44 mg 
obtained in Example 163 was added acetic anhydride 0.011 ml, and thereafter the reaction liquor 
was stirred at room temperature for one hour. The reaction solvent was eliminated by distillation 
under reduced pressure, and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 25 4 > Art5744 (Merck Co.), chloroform/methanol = 10/1), and 
obtained the title compound, one of chiral body as a white solid. 
ESI-MS (m/e): 477 (M+H). 

Specific rotation: [a] 24 D (c = 0.100, ethanol) +47.7°C. 
Example 166 

2,2.2-trifluoro-l-(2-(6-(4-fluoro-pheno 
Vethanone 

Using 4-fluorophenol, the title compound was obtained as a white solid by process same as in 
Example 162 (Step 2)-(Step 6), a process based on these or combining these and the normal 
method. 

1H-NMR (CDC13) 5 : 1.96-2.21 (3H, m), 2.31-2.43 (1H, m), 3.77-4.08 (2H, m), 5.47-5.70 (1H, 
m), 6.88-6.91 (1H, m), 7.00-7.08 (4H, m), 7.26-7.50 (2H, m), 7-82-7.85 (1H, m), 8.31-8.35 (1H, 
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m), 8.57-8.61 (lH,m). 
ESI-MS (m/e): 471 (M+H). 

Example 167 

l-(2-(6-(4-fluoro-phenoxvV2-pyridine^ 

Using 4-fiuorophenol, the title compound was obtained as a white solid by process same as in 
Example 162 (Step 2)-(Step 8), a process based on these or combining these and the normal 
method. 

1HNM (CDC13) 8 : 1.83-2.03 (6H, m), 2.32-2.41 (1H, m), 3.58-3.86 (2H, m), 5.26-5.57 (1H, m), 
6.96-7.06 (5H, m), 7.24-7.35 (2H, m), 7.80-7.88 (1H, m), 8.30-8.37 (1H, m), 8.56-8.62 (1H, m). 
ESI-MS (m/e): 417 (M+H). 

Example 168 

l-(2-(6-(4-fluoro-phenoxvy2-pvridine-2^ 
hanone 

Using 4-fiuorophenol, to chloroform 1 ml solution of 20 mg of 
5-(4-fluoro-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained by the same 
process as in Example 162 (Step 2)-(Step 7) were added successively glycolic acid 4.5 mg, 
N-hydroxybenzotriazole hydrate 12.3 mg and l-(3-dimethylaminopropyl)-3-ethyl carbodiimide 
hydrochloride 15.4 mg, and the reaction liquor was stirred at room temperature overnight The 
reaction solvent was eliminated by distillation under reduced pressure, and the obtained residue 
was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound. 

1H-NMR (CDC13) 5 : 1.88-2.13 (3H, m), 2.20-2.43 (1H, m), 3.40-4.21 (4H, m), 5.14-5.60 (1H, 
m), 6.85-7.54 (7H, m), 7.78-7.86 (1H, m), 8.29-8.37 (1H, m), 8.56-8.61 (1H, m). 
ESI-MS (m/e): 433 (M+H). 

Example 169 

l.(2-(6-(4-fluoro-phenoxvV2-pvrid^ 
hanone 

Using methoxyacetic acid, it was obtained as a white solid by the same process as in Example 

168, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.41 (4H, m), 3.26-3.46 (3H, m), 3.52-4.16 (4H, m), 5.28-5.60 (1H, 

m), 6.79-7.57 (7H, m), 7.77-7.85 (1H, m), 8.28-8.38 (1H, m), 8.56-8.62 (1H, m) 

ESI-MS (m/e): 447 (M+H). 

Example 170 

l-(2-(6-(4-fluoro-phenoxvV2-pvridine-2-vl-3H-benzim^ 
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pane- 1 -one 

Using 3-phenyl-propionic acid, it was obtained as a white solid by the same process as in 
Example 168, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.82-3.03 (8H, m), 3.48-3.93 (2H, m), 5.13-5.99 (1H, m), 6.82-7.60 (12H, 
m), 7.80-7.08 (1H, m), 8.09-8.39 (1H, m), 8.56-8.66 (1H, m). 
ESI-MS (m/e): 507 (M+H). 

Example 171 

(2-(6-r4-fluoro-phenoxv1-2-pvridine-2-vl-3H-b^ 
e-2-vl-methanone 

To chloroform 1 ml solution of 20 mg of 5-(4-fhioro-phenoxy)-2 
-pyridine-2-yl-6-pyrrohdine-2-yl-lH-benzimidazole obtained in Example 168 were added 
successively 1-t-butoxy carbonyl-D-proline 13.8 mg, N-hydroxybenzotriazole hydrate 12.3 mg 
and l-(3-dimethylamino propyl)-3 -ethyl carbodiimide hydrochloride 15.4 mg, and the reaction 
liquor was stirred at room temperature overnight. The reaction solvent was eliminated by 
distillation under reduced pressure, and thereafter the obtained residue was dissolved in 4 N 
hydrochloric acid-ethyl acetate solution 1 ml, and the reaction liquor was stirred at room 
temperature for one hour. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by thin layer chromatography (NH TLC plate (FUJI SILYSIA 
CHEMICAL Co.), chloroform /methanol = 30/1), and the title compound was obtained as oily 
substance. 

1H-NMR (CDC13) 6 : 0.82-4.00 (13H, m), 5.23-5.61 (1H, m), 6.82-7.59 (7H, m), 7.78-7.88 (1H, 
m), 8.32-8.39 (1H, m), 8.57-8.64 (1H, m). 
ESI-MS (m/e): 472 (M+H). 

Example 172 

(2-(6-r4-fluoro-phenoxv1-2-pyridine^ 
e-2-vl-methanone 

Using 1-t-butoxy carbonyl-L-proline, the title compound was obtained as oily substance by the 
same process as in Example 171, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 0.82-4.00 (13H, m), 5.23-5.61 (1H, m), 6.82-7.59 (7H, m), 7.78-7.88 (1H, 
m), 8.30-8.39 (1H, m), 8.57-8.64 (1H, m). 
ESI-MS (m/e): 472 (M+H). 

Example 173 

2-dimethvlamino-l-(2-(6-(4-fluoro-phenox 
1-vO-ethanone 
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Using N,N-dimethylglycine hydrochloride, it was obtained as an oily substance by the same 
process as in Example 168, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.81-2.57 (10H, m), 2.76-3.96 (4H, m), 5.41-5.62 (1H, m), 6.94-7.37 (7H, 
m), 7.81-7.89 (1H, m), 8.33-8.38 (1H, m), 8.59-8.68 (1H, m). 
ESI-MS (m/e): 460 (M+H). 

Example 174 

l-(2-(6-f4-fluoro-phenoxv1-2-pvridine-2-vl-3H 
e 

Using propionic acid, the title compound was obtained as an oily substance by the same process 
as in Example 168, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 0.95-1.24 (3H, m), 1.70-2.60 (6H, m), 3.52-3.94 (2H, m), 5.24-5.62 (1H, 
m), 6.75-7.66 (7H, m), 7.77-7.92 (1H, m), 8.27-8.44 (1H, m), 8.52-8.68 (1H, m), 10.66-11.08 
(lH,m) 

ESI-MS (m/e): 431 (M+H). 
Example 175 

1 -( 2-( 6-f 4-fluoro-phenox v V2-p vridine-2-vl-3 H-benzimidazol-5- vD-pvrrolidin- 1 -vD-butane- 1 -one 
Using n-butyric acid, the title compound was obtained as an oily substance by the same process 
as in Example 168, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 0.70-1.07 (3H, m), 1.40-2.44 (8H, m), 3.53-3.91 (2H, m), 5.25-5.60 (1H, 
m), 6.72-7.66 (7H, m), 7.80-7.93 (1H, m), 8.30-8.44 (1H, m), 8.53-8.68 (1H, m), 10.68-11.18 
(lH,m). 

ESI-MS (m/e): 445 (M+H). 
Example 176 

1 -(2-f 6-(4-fluoro-phenox v V 2 -p vridine-2- vl-3H-benzimidazol-5- vD-p vnrolidin- 1 -vD-3 -hvdrox v-pr 
opane-l-one 

Using 3-hydroxypropionic acid, the title compound was obtained as an oily substance by the 
same process as in Example 168, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.43-2.73 (6H, m), 3.24-4.27 (5H, m), 5.24-5.60 (1H, m), 6.75-7.60 (7H, 
m), 7.76-7.88 (1H, m), 8.27-8.40 (1H, m), 8.53-8.66 (1H, m), 10.44-11.01 (1H, m). 
ESI-MS (m/e): 447 (M+H). 

Example 177 

l-f2-f6-(4-fluoro-phenoxvV2-pvridine-2-vl-3H-ben2imida2ol-5-vlVpviTolidin-l-vlV2-methvlami 
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no-ethanone 

Using N-t-butoxycarbonyl-N-methylglycine, the title compound was obtained by the same 
process as in Example 171, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.82-2.01 (3H, m), 2.43-2.56 (4H, m), 3.25-4.15 (4H, m), 5.32-5.37 (1H, 
m), 7.00-7.31 (4H, m), 7.38-7.58 (2H, m), 8.03-8.08 (1H, m), 8.37-8.43 (1H, m), 8.69-8.79 (1H, 
m), 8.80-8.94 (1H, m). 
ESI-MS (m/e): 446 (M+H). 

Example 178 

5-f4-fluoro-phenoxvV6-fl-methansulphonvl-pmolidine-2-vn-2-pvridine-2-vl-lH-benzimidazole 
To ethyl acetate 1 ml solution of 20 mg of 5-(4-fluoro-phenoxy)-2 
-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained in Example 168 were added 
successively triethylamine 0.01 ml and methane sulphonyl chloride 0.005 ml, and the reaction 
liquor was stirred at room temperature overnight. The reaction solvent was eliminated by 
distillation under reduced pressure, and the obtained residue was refined by preparative thin layer 
chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 10/1), and 
obtained the title compound as a white solid. 

1H-NMR (CDC13) 8 : 1.80-2.08 (3H, m), 2.28-2.42 (1H, m), 2.81 and 2.84 (total 3H, each s), 
3.47.3.74 (2H, m), 5.17-5.37 (1H, m), 6.79-7.93 (8H, m), 8.30-8.37 (1H, m), 8.57-8.61 (1H, m). 
ESI-MS (m/e): 453 (M+H). 

Example 179 

5-(4-fluoro-phenoxvV2-pvridine-2-vl-6-n-pw^ 

To ethanol 2 ml solution of 17.1 mg of 5-(4-fluoro-phenoxy)-2 
-pyridine-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained in Example 168 were added 
successively triethylamine 0.013 ml and 2-chloro-pyrimidine 6.3 mg, and the reaction liquor was 
heated under reflux for three hours. The reaction solvent was eliminated by distillation under 
reduced pressure, and next, the obtained residue was refined by reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the obtained fraction was diluted with ethyl 
acetate, washed successively with saturated aqueous sodium bicarbonate, saturated aqueous 
sodium chloride solution, and thereafter, was dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and the title compound was obtained as 
white individual(sic). 

1H-NMR (CDC13) 6 : 1.98-2.15 (3H, m), 2.34-2.42 (1H, m), 3.68-3.78 (1H, m), 3.90-4.07 (1H, 
m), 5.63 (1H, d, J « 8.0 Hz), 6.43 (1H, brs), 6.87-7.55 (7H, m), 7.79-7.84 (1H, m), 8.15-8.34 (3H, 
m), 8.55-8.58 (1H, m). 
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ESI-MS (m/e): 453 (M+H). 
Example 180 

2-(2-(6-(4-fluoro-phenoxvV2-pvridine-2-yl-3H-benzimidazol^ 

To acetonitrile 1 ml solution of 20 mg of 

5-(4-fluoro-phenoxy)-2-pyridine-2-yl-6^ obtained in Example 

168 were added successively potassium carbonate 11.4 mg and iodoacetamide 11.1 mg, and the 
reaction liquor was stirred at room temperature overnight The reaction liquor was concentrated, 
thereafter the obtained residue was purified by reverse phase medium pressure liquid 
chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid) and the obtained fraction was diluted with ethyl acetate, washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure, and the title compound was obtained as white individual(sic). 
1H-NMR (CDC13) 6 : 1.60-2.04 (3H, m), 2.20-2.13 (1H, m), 2.80-2.85 (1H, m), 3.37-3.44 (2H, 
m), 3.96-4.03 (1H, m), 5.41-5.52 (1H, m), 6.90-7.34 (5H, m), 7.36-7.39 (1H, m), 7.65 and 8.00 
(total 1H, each s), 7.83-7.87 (1H, m), 8.36-8.39 (1H, m), 8.59-8.64 (1H, m). 
ESI-MS (m/e): 432 (M+H). 

Example 181 

2-(6-(4-fluoro-phenoxv)-2-pyridine-2-yl-3H-ben2imidazol-5-vlVpvrrolidine-l-carboxvlic acid 
ethyl ester 

To benzene 1 ml solution of 20 mg of 5-(4-fluoro-phenoxy)-2-pyridine 
-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole obtained in Example 168 were added successively 
zinc powder 5.2 mg and ethyl chloroformate 0.006 ml, and the reaction liquor was stirred at room 
temperature, overnight. The reaction solvent was eliminated by distillation under reduced pressure, 
and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 10/1), and obtained the title 
compound as a white solid. 

1H-NMR (CDC13) 5 : 1.23-1.31 (3H, m), 1.80-2.00 (3H, m), 2.20-2.39 (1H, m), 3.50-3.79 (2H, 
m), 3.91-4.17 (2H, m), 5.17-5.38 (1H, m), 6.81-7.63 (7H, m), 7.77-7.85 (1H, m), 8.28-8.39 (1H, 
m), 8.55-8.63 (1H, m). 
ESI-MS (m/e): 447 (M+H). 

Example 182 

2-(6-(4-methanesulphonvl-phenoxv)-2-^ 
xamide 

To methylene chloride 1 ml solution of 17.1 mg of 
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5-(4-methanesulphonyl-phenoxy)-2-pyridm^ obtained 
in Example 162 (Step 7) were added successively dimethylamino pyridine 5 mg and isocyanic 
acid trimethylsilyl ester 0.029 ml, and the reaction liquor was stirred at room temperature 
overnight. Water was added to the reaction liquid and the liquid was extracted with ethyl acetate 
and thereafter, was washed with saturated aqueous sodium chloride solution. After drying and 
concentration, the obtained residue was purified by reverse phase medium pressure liquid 
chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid) and the obtained fraction was diluted with ethyl acetate, washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure, and the title compound was obtained as a white solid. 
1H-NMR (CDC13) 6 : 1.83-2.09 (3H, m), 2.22-2.40 (1H, m), 3.07 (3H, s), 3.56-3.82 (2H, m), 
4.35 and 4.62 (total 2H, .eachbrs), 5.01-5.20 (1H, m), 7.08-7.95 (8H, m), 8.34-8.40 (1H, m), 
8.62-8.64 (1H, m). 
ESI-MS (m/e): 478 (M+H). 

Examples 183-1, 183-2 

2-( r 6-f4-methanesulphonvl-phenoxvV2-p\Tidine-2~vl-3H-benzimidazol-5-vlVpvn-olidine-l-carb6 
xamide enantiomer A and enantiomer B 

The racemic body 2-(6-(4-methanesulphonyl-phenoxy)-2-pyridine-2-yl 

-3H-ben2imida2ol-5-yl)-pyrrolidine-l-carboxamide 10 mg obtained in Example 182 was 
optically-resolved using a column for optical resolution (CHIRALPAK AD 2 cm<J> x 25 cmL 
(made by Daicel Chemicals Co.), mobile phase: hexane/ ethanol 20/80, flow rate: 10 ml/min), 
and enantiomer A (retention time: 17.9 min), enantiomer B (retention time: 27.6 min) were 
respectively obtained as white solid. 

Enantiomer A. 

ESI-MS (m/e): 478 (M+H). 

Specific rotation: [a] 24 D (c = 0.100, ethanol) -27.4°C. 

Enantiomer B. 

ESI-MS (m/e): 478 (M+H). 

Specific rotation: [a] 24 D (c = 0.100, ethanol) +28.4°C. 
Example 184 

2-(6-(4-fluoro-phenoxvV2-pvridme-2-^ 

To methylene chloride 1 ml solution of 31.2 mg of 
5-(4-fluoro-phenoxy)-2-pyridine-2-yl-6-pyrrolidine-2-yl-lH-ben2imidazole obtained in Example 
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168 were added successively dimethylaminopyridine 2 mg and isocyanic acid trimethylsilyl ester 
0.059 ml, and the reaction liquor was stirred at room temperature overnight Water was added to 
the reaction liquid and the liquid was extracted with ethyl acetate and thereafter the extract 
washed with saturated aqueous sodium chloride solution. After drying and concentration, the 
obtained residue was refined by reverse phase medium pressure liquid chromatography 
(ODS-AS-360-CC (made by YMC Co) mobile phase: water-acetonitrile-0.1% trifluoroacetic 
acid), and obtained the title compound as a white solid. 

1H-NMR (CDC13) S : 1.88-2.08 (3H, m), 2.32-2.48 (1H, m), 3.62-3.87 (2H, m), 4.34 and 4.71 
(total 2H, each brs), 5.15-5.30 (1H, m), 6.91-7.73 (7H, m), 7.81-7.87 (1H, m), 8.31-8.37 (1H, m), 
8.59-8.61 (1H, m). 
ESI-MS (m/e): 418 (M+H). 

Examples 185-1, 185-2 

2-(6-f4-fluoro-phenoxvV2-pvridine-2-vl-3H-benzimida2ol-5-vlVpvrrolidiDe-l-carboxamide 
enantiomer A and enantiomer B 

The racemic body 2-(6-(4-fluoro-phenoxy)-2-pyridine-2-yl-3H 

-benzimidazol-5-yl)-pyrrolidine-l-carboxamide 9.0 mg obtained in Example 184 was 
optically-resolved by a column for optical resolution (CHIRALPAK AD 2 cm<|> x 25 cmL (made 
by Daicel Chemicals Co.), mobile phase: hexane / 2-propanol 50/50, flow rate: 10 ml/min), and 
enantiomer A (retention time: 12.1 min), enantiomer B (retention time: 26.9 min) were 
respectively obtained as white solid. 

Enantiomer A. 

ESI-MS (m/e): 418 (M+H). 

Enantiomer J}. 

ESI-MS (m/e): 418 (M+H). 

Example 186 

2-(6-(4-dimethvlcarbamovl-phenoxvV2-pvridm^ 
xamidel 

Using 4-hydroxy-N,N-dimethyl-benzamide, the title compound was obtained as a white solid by 
the same process as in Example 162 (Step 2)-(Step 7) and Example 182, a process based on these 
or a combination of these with a normal procedure.. 

1H-NMR (CDC13) 6 : 1.85-2.07 (3H, m), 2.28-2.43 (1H, m), 3.00-3.18 (6H, m), 3.60-3.80 (2H, 
m), 5.10-5.23 (1H, m), 7.01-7.76 (7H, m), 7-83-7.88 (1H, m), 8.33-8.39 (1H, m), 8.63-8.64 (1H, 
m). 

ESI-MS (m/e): 471 (M+H). 
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Examples 187-1, 187-2 

2-(6-(4-dimethvlcaibamovl-p^ 

xamide enantiomer A and enantiomer B 

2-(6-(4-dimethylcarbamoyl-phenoxy)-2-pyridine-2-yl-3 H-benzimidazol-5-yl)-pyrrolidine- 1 -carbo 
xamide 72.2 mg of racemic body obtained in Example 186 was optically-resolved by a column 
for optical resolution (CHIRALPAK AD 2 cm<|> x 25 cmL (made by Daicel Chemicals Co.), 
mobile phase: hexane / ethanol 40/60, flow rate: 10 ml/min), and enantiomer A (retention time: 
18.1 min), enantiomer B (retention time: 23.9 min) were respectively obtained as white solid. 

Enantiomer A. 

ESI-MS (m/e): 471 (M+H). 

Enantiomer B. 

ESI-MS (m/e): 471 (M+H). 

Example 188 

2-(6-(4-fluoro-phenoxvV2-pvndine-2-vl-3H^ acid 
ethyl ester amide 

Using isocyanic acid ethyl ester, the title compound was obtained as a white solid by the same 
process as in Example 184, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 0.94-1.07 (3H, m), 1.80-2.03 (3H, m), 2.25-2.41 (1H, m), 3.10-3.26 (2H, 
m), 3.57-3.74 (2H, m), 4.02-4.14 (1H, m), 5.07-5.23 (1H, m), 6.85-7.66 (7H, m), 7.78-7.85 (1H, 
m), 8.30-8.38 (1H, m), 8.54-8.63 (1H, m). 
ESI-MS (m/e): 446 (M+H). 

Example 189 

l-(2-(6-(4-fluoro-phenoxvV2-pvrazine-2^ 

Using pyrazine-2-carboxaldehyde, the title compound was obtained as a white solid by the same 
process as in Example 162 (Step 6)-(Step 8), a process based on these or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.86-2.08 (7H, m), 3.37-3.90 (2H, m), 5.27-5.55 (1H, m), 6.76-7.64 (6H, 
m), 8.32-8.62 (2H, m), 9.53-9.56 (1H, m). 
ESI-MS (m/e): 418 (M+H). 

Example 190 

l-( r 2-(6-(4-fluoro-phenoxvV2-diiazol-2-vl-3H-benzimidazol-5-vlVpvrrolidin-l-vn-ethanone 
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Using thiazoIe-2-carboxaldehyde, it was obtained as a white solid by the same process as in 
Example 162 (Step 6)-(Step 8), a process based on these or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.60-2.23 (6H, m), 2.24-2.43 (1H, m), 3.50-3.88 (2H, m), 5.28-5.57 (1H, 
m), 6.64-7.62 (7H, m), 7.89-7.94 (1H, m). 
ESI-MS (m/e): 423 (M+H). 

Example 191 

(l-(6-f4-methanesulphonvl-phen^ 
thanol 

Using D,L-prolinol, it was obtained as a white solid by the same process as in Example 15, a 

process based on this or a combination of these with a normal procedure. 

1H-NMR(CDC13) 5 : 1.64-1.92 (3H, m), 1.97-2.06 (1H, m), 3.00-3.12 (1H, m), 3.04 (3H, s), 

3.38-3.46 (1H, m), 3.53-3.64 (2H, m), 3.84 (1H, brs), 6.98 (2H, d, J = 8.6 Hz), 7.10 and 7.22 

(total 1H, each s), 7.33-7.40 (1H, m), 7.50-7.57 (1H, m), 7.80-7.90 (3H, m), 8.34-8.41 (1H, m), 

8.62-8.63 (lH,m) 

ESI-MS (m/e): 465 (M+H). 

Example 192 

l-f6-f4-methanesulphonvl-phenoxvV2-pvridine-2-vl-3H-benzimidazol-5-vlVpvrrohdine-2-carbo 
xvlic acid methyl ester 

Using D,L-proline methyl ester hydrochloride, it was obtained as a white solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 1.83-2.03 (3H, m), 2.20-2.28 (1H, m), 3.05 (3H, s), 3.20-3.86 (2H, m), 
3.54 (3H, s), 4.28-4.53 (1H, m), 6.91-7.37 (3H, m), 7.32-7.38 (2H, m), 7.81-7.87 (3H, m), 
8.30-8.39 (1H, m), 8.6-1-8.62 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 193 

l-(6-(4-methanesulphonvl-phenoxyy^^ 
xvlic acid methyl ester amide 

Using DL-proline methyl amide hydrochloride, it was obtained as a white solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.80-2.03 (3H, m), 2.25-2.40 (1H, m), 2.46-2.53 (3H, m), 3.06 (3H, s), 
3.20-3.26 (1H, m), 3.60-3.78 (1H, m), 4.18-4.24 (1H, m), 7.02-7.60 (3H, m), 7.03 (2H, d, J = 9.0 
Hz), 7.82-7.92 (1H, m), 7.89 (2H, d, J = 9.0 Hz), 8.35 (1H, d, J - 7.4 Hz), 8.63 (1H, d, J = 4.7 
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Hz). 

ESI-MS (m/e): 492 (M+H). 
Example 194 

l-(6-(4-methanesulphonyl-phenoxvV2-p\Tidine-2-vK^ 
xamide 

Using DL-prolin amide hydrochloride, it was obtained as a white solid by the same process as in 
Example 15, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.91-2.03 (3H, m), 2.26-2.50 (1H, m), 3.02 and 3.06 (total 3H, each s), 
3.18-3.28 (1H, m), 3.63-3.91 (1H, m), 4.13-4.29 (1H, m), 6.04-6.33 (1H, m), 6.86-7.28 (4H, m), 
7.37-7.41 (1H, m) f 7.48-7.54 (1H, m), 7.80-7.92 (3H, m), 8.34-8.38 (1H, m), 8.48-8.63 (1H, m) 
ESI-MS (m/e): 478 (M+H). 

Example 195 

1- (2-(6-(4-fluoro-phenoxyV2-pYridine-2-vl-3H-be 
Step 1 

Synthesis of 2-(2-fluoro-5-nitro-phenyl)-pyridine 

Tetrakis triphenyiphosphine palladium 0.55 g was added to 1,4-dioxane 20 ml solution of 

2- trimethyl tin-pyridine 2.3 g and 3-bromo-4-fluoro-nitrobenzene 2.1 g and the reaction liquor 
was heated under reflux overnight. Saturated aqueous sodium bicarbonate was added to the 
reaction liquid and the liquid extracted with ethyl acetate, and the organic layer was washed with 
water and saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using silica gel column chromatography (eluent: hexane / ethyl acetate = 
7/1), and the title compound was obtained as yellow solid. 

Step 2 

Synthesis of 2-(2-(4-fluoro-phenoxvV5-nitro-phenvl)-p vridine 

To dimethylformamide 10 ml solution of 4-fluoro-phenol 347 mg and 4-fluoro-3-pyridyl 
nitrobenzene 600 mg was added potassium carbonate 713 mg, and the reaction liquor was stirred 
at 100°C for one hour. After cooling, water was added to the reaction liquid and the liquid 
extracted with ethyl acetate, and the organic layer was washed successively with water and 
saturated aqueous sodium chloride solution, and it was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel column chromatography (eluent: hexane / ethyl acetate = 5/1), and the 
title compound was obtained as a straw-coloured solid. 

Step 3 
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Synthesis of (4-(4-fluoro-phenoxv-3-pvridine-2-vl-phenv0-carbamic acid t-butyl ester 
10 % palladium-carbon catalyst 100 mg was added to ethyl acetate 10 ml solution of 
2-(2-(4-fluoro-phenoxy)-5-nitro-phenyl)-pyridine 840 mg, and the reaction liquor was stirred 
under a hydrogen atmosphere overnight The catalyst was eliminated by filtration with celite, and 
the solvent was eliminated by distillation under reduced pressure, and the crude product was 
obtained. To tetrahydrofuran 10 ml solution of the obtained crude product, di-t-butyl dicarbonate 
1.5 g was added, and the reaction liquor was stirred at 60°C overnight. The reaction liquor was 
cooled, and thereafter the solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel column chromatography (eluent: hexane / ethyl 
acetate ■ 10/1), and the title compound was obtained as a white solid. 

Step 4 

Synthesis of 1 -(2-( 5-amino->2-f4-fluoro-phenoxvVphenvlVpiperidine- 1 -vlVethanone 
To ethanol 20 ml solution of (4-(4-fluoro-phenoxy-3-pyridine-2-yl-phenyl)-carbamic acid t-butyl 
ester 300 mg were added acetic anhydride 0.3 ml and 10 % palladium-carbon catalyst 100 mg, 
and the reaction liquor was stirred under a hydrogen atmosphere overnight. The catalyst was 
eliminated by filtration with celite, and the filtrate was eliminated by distillation under reduced 
pressure, and the crude product was obtained. The obtained crude product was dissolved in 4 N 
hydrochloric acid-l,4-dioxane 5 ml, and the reaction liquor was stirred at room temperature for 
one hour. Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction 
with ethyl acetate was carried out, and the organic layer was washed with saturated aqueous 
sodium chloride solution, and was dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1 -ethyl acetate), and the title 
compound was obtained as a straw-coloured solid. 

Step 5 

Synthesis of l-(2-f5-amino-2-(4-fluorO"phenoxy)-4-nitro-phenylVpiperidine-l-vlVethanone 
To trifluoroacetic acid 1 ml solution of 190 mg of 
l-(2-(5-amino-2-(4-fluoro-phenoxy)-phenyl)-piperidine- 1 -yl)-ethanone was added potassium 
nitrate 64 mg, and the reaction liquor was stirred at room temperature overnight. Saturated 
aqueous sodium bicarbonate was added to the reaction liquor and neutralization caused, and 
thereafter, it was extracted with ethyl acetate, and the organic layer was washed with saturated 
aqueous sodium chloride solution, and was dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and thereafter, the obtained residue was 
purified using silica gel column chromatography (eluent* hexane / ethyl acetate = 1/1), and the 
title compound was obtained as yellow solid. 
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Step 6 

Production of l-f2-f6^4-fluoro>pheDOxvV2-pvridine>2-vl'3H-benzimidazol>S~vlV 

piperidine- 1 -vO-ethanone 

To ethanol 10 ml solution of 180 mg of 

1 -(2-(5-amino-2-(4-fluoro-phenoxy)-4-nitro-phenyl)-piperidine-l -yl)-ethanone was added 
expanded Raney nickel catalyst 50 mg, and the reaction liquor was stirred under a hydrogen 
atmosphere overnight The catalyst was eliminated by filtration with celite, and the filtrate was 
eliminated by distillation under reduced pressure, and crude product 171 mg was obtained. The 
obtained crude product 50 mg was dissolved in N-methylpyrrolidone 1 ml, and 
pyridine-2-carboxaldehyde 16 mg was added, and the reaction liquor was stirred at room 
temperature for three days. Water was added to the reaction liquid and the liquid extracted with 
ethyl acetate, and the organic layer was washed with water and saturated aqueous sodium 
chloride solution, and was dried with anhydrous sodium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the reaction mixture was purified using reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (made by YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid), and the title compound was obtained as a 
straw-coloured solid. 

1H-NMR (CDC13) 6 : 1.60-1.85 (3H, m), 1.92-2.09 (5H, m), 2.22-2.30 (1H, m), 3.50-3.78 (2H, 
m), 5-35-5.38 (1H, m), 6.94-7.08 (5H, m), 7.32-7.38 (2H, m), 7.84-7.89 (1H, m), 8.35-8.38 (1H, 
m), 8.62-8.67 (lH,m). 
ESI-MS (m/e): 431 (M+H). 

Example 196 

5-f2-cvano-phenoxvV2-pvridme-2-vl-6-f6-methanesulphonvl-pvridine-3-vloxvVlH- 

benzimidazole 

Step 1 

Synthesis of (3-fluoro-4-hvdroxv-phenvn-carbamic acid tert-butvl ester 

To 3-fluoro-4-hydroxy nitrobenzene 6.15 g and methanol 100 ml solution of di-tert-butyl 
carbonate 930 mg, 10 % palladium-carbon catalyst 600 mg was added, and the reaction liquor 
was stirred under a hydrogen atmosphere overnight. The catalyst was eliminated by filtration, and 
the solvent was eliminated by distillation under reduced pressure, and, by the residue obtained by 
recovering by filtration with ethyl acetate-hexane mixed solvent, the title compound was 
obtained. 

Step 2 

Synthesis of f3-fluoro-4-(6-methanesulphonvl-pvridine-3-vloxvVphenyl)-carbamic acid tert-butvl 
ester 

To N-methylpyrrolidinone 50 ml solution of (3-fluoro-4-hydroxy-phenyl)-carbamic acid 
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tert-butyl ester 4.74 g obtained in (Step 1) were added 5-chloro-2-methanesulphonyl-pyridine 
4.00 g and cesium carbonate 8.80 g, and the reaction liquor was stirred at 100°C for two hours. 
The reaction liquor was diluted with ethyl acetate, washed successively with water and saturated 
aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1), and the title 
compound was obtained. 

Step 3 

Synthesis of 5-fluoro-4-f6'methanesulphonyl-pyridine'3>yloxvV2-nitro~phenylamine 
To trifluoroacetic acid 35 ml solution of (3-fluoro-4-(6-methanesulphonyl- 
pyridine-3-yloxy)-pbenyl)-carbamic acid tert-butyl ester 3.38 g obtained in (Step 2) was added 
potassium nitrate 0.98 g, and the reaction liquor was stirred at room temperature for one hour, 
and thereafter the solvent was eliminated by distillation under reduced pressure. The residue was 
diluted with ethyl acetate, washed successively with saturated aqueous sodium bicarbonate and 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/2), 
and the title compound was obtained. 

Step 4 

Synthesis of 5 -(2-cyano-phenoxy)-4 -(6-methan e sulphonyl- pvridine-3-vloxvV2- 

nitro-phenylamine 

To N-methylpyrrolidinone 2 ml solution of 5-fluoro-4-(6-methanesulphonyl- 
pyridme-3-yloxy)-2-nitro-phenylamine 150 mg obtained in (Step 3) were added potassium 
carbonate 70 mg and 2-hydroxy-benzonitrile 60 mg, and the reaction liquor was stirred at 90°C 
for five hours. Water was added to the reaction liquor, and thereafter the title compound was 
obtained by recovering the precipitate by filtration. 

Step 5 

Synthesis of 4-(2-cvano-phenoxvV5-( 6-methanesulphonvl-pyridine-3 -vloxvVbenzene 
-1.2 -diamine 

To methanol 5 ml solution of 5-(2-cyano-phenoxy)-4-(6-methanesulphonyl 
-pyridine-3-yloxy)'2-nitro-phenylamme 161 mg obtained in (Step 4) was added expanded Raney 
nickel catalyst 20 mg, and the reaction liquor was stirred under a hydrogen atmosphere overnight. 
The catalyst was eliminated by filtration and thereafter the solvent was eliminated by distillation 
under reduced pressure, and the title compound was thereby obtained. 
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Step 6 

Production of 5-(2-cvano-phenoxvV2-pvridine-2-vl-6-(6 -methanesnlphonvl- 

pyridine-3 -vloxvV 1 H-benzimidazole 

To methanol 1 ml solution of 4-(2-cyano-phenoxy)-5-(6-methanesulphonyl 
-pyridine-3-yloxy)-benzene-l,2-diamine 37 mg obtained in (Step 5) were added 
pyridine-2-carboxaldehyde 0.007 ml and nitrobenzene 0.5 ml, and the reaction liquor was stirred 
at 120°C overnight The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by silica gel column chromatography (eluent: chloroform / methanol 
= 20/1) and by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol - 15/1), and obtained the title compound as a brown solid. 
1H-NMR(CD30D) 5 : 3.20 (3H, s), 6.94 (1H, d, J = 7.8 Hz), 7.22 (1H, t, J = 7.8 Hz), 7.41-7.47 
(1H, m), 7.47 (1H, t, J = 7.8 Hz), 7.53 (1H, dd, J = 7.8, 2.3 Hz), 7.56-7.61 (1H, m), 7.66 (1H, d, J 
= 7.8 Hz), 7.72 (1H, s), 7.78 (1H, s), 8.04 (1H, d, J = 7.8 Hz), 8.26 (1H, d, J = 2.3 Hz), 8.35 (1H, 
d, J = 7.8 Hz), 8.80 (1H, d, J = 4.7 Hz). 
ES1-MS (m/e): 484 (M+H). 

Example 197 

5-(2-cvano-phenoxvV2-pwazine-2-vl- 6-(6-m^ 
le 

To dimethylformamide 2 ml solution of 4-(2-cyano-phenoxy)-5-(6- 
methanesulphonyl-pyridine-3-yloxy)-benzene- 1,2 -diamine 72 mg obtained in Example 196 (Step 
5) were added pyrazine-2-carboxylic acid 21 mg, hydroxybenzotriazole 52 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 52 mg, and the reaction 
liquor was stirred at room temperature for one hour. The reaction liquor was diluted with ethyl 
acetate, washed successively with saturated aqueous sodium bicarbonate, water and saturated 
aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and (he obtained residue was 
dissolved in N-methylpyrrolidinone 1 ml, and ytterbium tri (trifluoromethane sulfonate) 20 mg 
was added, and the reaction liquor was stirred at 160°C for two hours. Hie reaction liquor was 
diluted with ethyl acetate, washed successively with saturated aqueous sodium bicarbonate and 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was refined by silica gel column chromatography (eluent: chloroform / methanol = 30/1) 
and by preparative thin layer chromatography (Kieselgel™60F254, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and obtained the title compound as a brown solid. 
1H-NMR(CD30D) 6 : 3.20 (3H, s), 6.93 (1H, d, J - 7.6 Hz), 7.21 (1H, t, J = 7.6 Hz), 7.43 (1H, 
dd, J = 8.6, 2.3 Hz), 7.58 (1H, t, J - 7.6 Hz), 7.66 (1H, d, J = 7-6 Hz), 7.67-7.90 (2H, m), 8.03 
(1H, d, J - 8.6 Hz), 8.25 (1H, d, J = 2.3 Hz), 8.74 (1H, d, J = 2.3 Hz), 8.81 (1H, d, J = 2.3 Hz), 
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9.53 (1H, s). 

ESI-MS (m/e): 485 (M+H). 
Example 198 

5-(2-caibamovl-phenoxy)-2-pvridine-2-vl-6-( 6-memanesulphonvl-pvrimne-3-vl oxvV 1 H-benzimi 
dazole 

Using 5-(2-cyano-phenoxy)-2-pyridine-2-yl-6-(6-methanesulphonyl -pyridine-3-yloxy) 
-lH-benzimidazole obtained in Example 196, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 5 : 3.23 (3H, s), 6.85-6.91 (1H, m), 7.17 (1H, t, J - 7.8 Hz), 7.40-7.45 (2H, 
m), 7.53 (1H, dd, J - 7.8, 4.3 Hz), 7.55-7.78 (1H, m), 7.88 (1H, dd, J = 7.8, 2.3 Hz), 7.99 (1H, d, 
J = 8.6 Hz), 8.02 (1H, td, J = 7.8, 2.3 Hz), 8.27 (1H, d, J = 2.3 Hz), 8.34 (1H, d, J = 7.8 Hz), 8.78 
(lH,d,J = 4.3Hz). 
ESI-MS (m/e): 502 (M+H). 

Example 199 

5-(2-carbamovl-phenoxvV2-DVi^ine-2-vl-6-f6-memanesulphonvl-pvridine-3-vloxvVlH-benzimi 
dazole 

Using 5-(2-cyano-phenoxy)-2-pyrazine-2-yl-6-(6-methanesulphonyl -pyridine-3-yloxy) 
-lH-benzimidazole obtained in Example 197, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

W 1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.87-6.91 (1H, m), 7.15-7.22 (1H, m), 7.41-7.46 (2H, m), 
7.51-7.85 (2H, m), 7.87 (1H, dd, J = 7.8, 2.3 Hz), 7.99 (1H, d, J = 7.8 Hz), 8.25-8.28 (1H, m), 
8.73-8.75 (1H, m), 8.80-8.82 (1H, m), 9.51-9.54 (1H, m). 
ESI-MS (m/e): 503 (M+H). 

Example 200 

5-<7-fluoro-phenoxv)-2-pvridine-2-vl-6-( 6-methanesulphonvl-pvridine-3-vloxvV 1 H-benzimidazo 
le 

Using 5-fluoro-4-(6-methanesuiphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-fluorophenol, the title compound was obtained as a colourless solid 
by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.20 (3H, s), 6.97-7.04 (1H, m), 7.05-7.15 (3H, m), 7.33 (1/2H, dd, J - 8.8, 
2.8 Hz), 7.34 (1/2H, dd, J = 8.8, 2.8 Hz), 7.36-7.42 (1H, m), 7.42 (1/2H, s), 7.70 (1/2H, s), 
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7.86-7.91 (1H, m), 7.99 (1/2H, d, J = 8.8 Hz), 8.00 (1/2H, d, J = 8.8 Hz), 8.34-8.40 (1H, m), 8.44 
(1H, d, J= 2.8 Hz), 8.61-8.65 (1H, m), 10.85 (1/2H, brs), 10.96 (1/2H, brs) 
ESI-MS (m/e): 477 (M+H). 

Example 201 

5-(2-nuoro-phenoxvV2-pyraz^^ 
le 

Using pyrazine-2-carboxylic acid and 4-(2-fluoro-phenoxy)-5-(6-methanesulphonyl 
-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 200, the title compound was 
obtained as a colourless solid by the same process as in Example 197, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.21 (3H, s), 7.02-7.08 (1H, m), 7.09-7.17 (3H, m), 7.11 (1/2H, s), 7.34 
(1/2H, dd, J = 8.6, 2.7 Hz), 7.36 (1/2H, dd, J = 8.6, 2.7 Hz), 7.42 (1/2H, s), 7.43 (1/2H, s), 7.74 
(1/2H, s), 8.01 (1/2H, d, J = 8.6 Hz), 8.02 (1/2H, d, J - 8.6 Hz), 8.46 (1H, d, J = 2.7 Hz), 8.58 
(1/2H, dd, J - 2.7, 1.6 Hz), 8.60 (1/2H, dd, J = 2.7, 1 .6 Hz), 8.67 (1/2H, d, J = 2.7 Hz), 8.68 (1/2H, 
d, J = 2.7 Hz), 9.59 (1/2H, d, J = 1.6 Hz), 9.62 (1/2H, d, J = 1.6 Hz), 10.47 (1/2H, brs), 10.61 
(l/2H,brs) 

ESI-MS (m/e): 478 (M+H). 
Example 202 

5-(2-fluoro-phenoxvV2-flH-p\Tazol-3-vlV6-(6-methanesulphonvl-pvridine-3-vloxv)-lH-benzimi 
dazole 

To dimethylformamide 0.5 ml solution of 4-(2-fluoro-phenoxy)-5-(6-methanesulphonyl- 
pyridine-3-yloxy)-benzene-l,2-diamine 15 mg obtained in Example 200 was added 
lH-pyrazole-3-carboxaldehyde 3.9 mg, and the reaction liquor was stirred at 90°C for 30 minutes. 
The solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
refined by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 9/1), and obtained the title compound as a white solid. 
1H-NMR (CDC13) 6 : 3.20 (3H, s), 6.94-6.99 (1H, m), 7.01-7.15 (4H, m), 7.25-7.65 (2H, m), 
7.31 (1H, dd, J - 8.9, 2.7 Hz), 7.66 (1H, d, J - 2.3 Hz), 7.98 (1H, d, J = 8.9 Hz), 8.40 (1H, d, J = 
2.7 Hz). 

ESI-MS (m/e): 466 (M+H). 
Example 203 

5-f2-fluoro-phenoxvV2-n-methvl-lH-pvrazol-3-vlV6-(6-methanesulphonvl-pvridine-3-vloxvVl 
H-benzimidazole 

To dimethylformamide 0.5 ml solution of 4-(2-fluoro-phenoxy)-5 
-(6-methanesulphonyl-pyridine-3-yloxy)-benzene- 1,2 -diamine 15 mg obtained in Example 200 



©Rising Sun Communications Ltd. 



http://www. risingsun^co. uk 



WO05-063738 



173 



Caution : Translation Standard is 
Post-Edited Machine Translation 



were added l-methyMH-pyrazole-3-carboxylic acid 4.3 mg, hydroxybenzotriazole 6.0 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 8.5 mg, and the reaction 
liquor was stirred at room temperature overnight The reaction liquor was diluted with chloroform 
and was washed using water, and thereafter was dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and p-toluenesulfonic acid 3 mg 
was added to the obtained residue, and the reaction liquor was stirred at 120°C for two hours. The 
reaction liquor was diluted with ethyl acetate, and after washing with water, it was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54 S 
Art5744 (Merck Co.), chloroform/methanol = 15/1), and obtained the title compound as a white 
solid. 

1H-NMR (CDC13) 6 : 3.19 (3H, s), 3.97 (3H, s), 6.94-7.00 (1H, m), 6.99 (1/2H, brs), 7.00-7.14 
(4H, m), 7.27-7.33 (1H, m), 7.30 (1/2H, brs), 7.40 (1/2H, brs), 7.46 (1H, d, J = 2.4 Hz), 7.65 
(1/2H, brs), 7.98 (1H, d, J - 8.8 Hz), 8.42 (1H, d, J = 2.7 Hz). 
ES1-MS (m/e): 480 (M+H). 

Example 204 

5-(2-chloro-phenoxvV2-pvridine-2-vl-6-(6-me 
le 

Step 1 

Synthesis of 4-(2-chlorophenoxv)-5-(6-methanesulphonvl-pyridine-3- vloxvVbenzene 
-1.2-diamine 

Using 5-£luoro-4-(6-methanesulphonyl-pyridine-3 -yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-chlorophenol, the title compound was obtained by the same process 
as in Example 196 (Step 4)-(Step 5), a process based on these or a combination of these with a 
normal procedure. 

Step 2 

Production of 5-(2-chloro-phenoxvV2-pvridine-2-vl-6-(6- methanesulphonvl-pvridine-3 
-vloxvVlH-benzimidazole 

To methanol 1 ml solution of 4-(2-chlorophenoxy)-5-(6-methanesulphonyl 
-pyridine-3-yloxy)-benzene-l,2-diamine 35 mg obtained in (Step 1) were added aniline and 1 M 
methanol solution 0.26 ml of pyridine-2-carboxaldehyde (1 : 1), and the reaction liquor was 
stirred at 60°C overnight The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by reverse medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous sodium sulphate. 
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The solvent was eliminated by distillation under reduced pressure, and the title compound was 
obtained as a straw-coloured solid. 

1H-NMR(CD30D) 5:3.17 (3H, s), 6.92 (1H, d, J = 8.0 Hz), 7.07 (1H, t, J = 8.0 Hz), 7.22 (1H, t, 
J = 8.0 Hz), 7.26-7.66 (4H, m), 7.66-7.80 (1H, brs), 7.90-8.08 (2H, m), 8.29 (1H, d, J = 8.0 Hz), 
8.31 (1H, d, J = 2.4 Hz), 8.72 (1H, s). 
ESI-MS (m/e): 493 (M+H). 

Example 205 

5-(2-chloro-phenoxvV2-pvrazine-2-vl-6-f6-methanesulphonvl-pvridine-3-vloxvVlH-benzimidaz 
ole 

To N-methylpyrrolidinone 0.5 ml solution of 4-(2-chloro-phenoxy)-5- 
(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine 38 mg obtained in Example 204 
(Step 1) were added methylpyrazine-2-imidate (Pyrazine-2-carboximidic acid methyl ester) 15 
mg and methanesulfonic acid 0.0065 ml, and the reaction liquor was stirred at 120°C for 20 
minutes. The reaction liquor was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid]. The solvent (sic) of the obtained fraction was diluted with ethyl acetate and 
was washed using saturated aqueous sodium bicarbonate, and thereafter was dried with 
anhydrous sodium sulphate. By eliminating the solvent under reduced pressure, the tide 
compound was obtained as yellow colored solid. 

1H-NMR(CD30D) 8 : 3.20 (3H, s), 6.97 (1H, d, J = 7.8 Hz), 7.1 1 (1H, t, J - 7.8 Hz), 7.26 (1H, t, 
J - 7.8 Hz), 7.42 (1H, d, J = 7.8 Hz), 7.48 (1H, dd, J = 8.6, 2.3 Hz), 7.60-7.82 (2H, m), 8.02 (1H, 
d, J - 8.6 Hz), 8.35 (1H, d, J = 2.3 Hz), 8.71 (1H, s), 8.77 (1H, s), 9.48 (1H, s). 
ESI-MS (m/e): 494 (M+H). 

Example 206 

5-f2-trifluoromethvl-phenoxvV2-pvridine-2-vl-6-(6- methanesulphonvl-Dvridine-3-vloxvV 
zimidazole 

Using 5-£luoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-trifluoromethyl phenol, the title compound was obtained as a 
colourless solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on 
these or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 3.17 (3H, s), 6.93-6.98 (1H, m), 7.21 (1H, t, J = 7.4 Hz), 7.40-7.81 (6H, 
m), 7.97-8.05 (2H, m), 8.24-8.39 (2H, m), 8.73-8.87 (1H, m). 
ESI-MS (m/e): 527 (M+H). 

Example 207 

5-(2-trifluoromethvl-phenoxvV2-pyrazine-2-^ 
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zimidazolc 
Using 

4- (2-trifluoromethyl-phenoxy)-5-(6-methanesulpto 

obtained in Example 206 and methylpyrazine-2~imidate, the title compound was obtained as 
yellow solid by the same process as in Example 205, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 8 : 3.17 (3H, s), 6.97 (1H, d, J - 7.8 Hz), 7.22 (1H, t, J = 7.8 Hz), 7.46 (1H, 
dd, J = 8.6, 2.3 Hz), 7.54 (1H, t, J = 7.8 Hz), 7.44-7.60 (1H, m), 7.65 (1H, d, J = 7.8 Hz), 
7.84-7.86 (1H, m), 8.01 (1H, d, J = 8.6 Hz), 8.31 (1H, d, J - 2.3 Hz), 8.73 (1H, d, J - 2.3 Hz), 
8.80 (1H, d, J = 2.3 Hz), 9.50 (1H, s) 
ESI-MS (m/e): 528 (M+H). 

Example 208 

5- (3-trifluoromethvl-phenoxvV2-pvridine-2-vl>6-(6-methanesulphonvl-pvridine-3-vloxvVlH-ben 
zimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3 -yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 3-trifluoromethyl phenol, the title compound was obtained as a white 
solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 3.20 (3H, s), 7.00-7.15 (2H, m), 7.37 (1H, d, J - 7.8 Hz), 7.45-7.55 (3H f 
m), 7.66 (1H, d, J = 10.0 Hz), 7.76 (1H, bis), 7.99-8.04 (2H, m), 8.30-8.35 (2H, m), 8.77 (1H, d, J 
= 2.7 Hz) 

ESI-MS (m/e): 527 (M+H). 
Example 209 

5-f4-trifluoromethvl-phenoxvV2-pvridine-2-vl-6-( > 6-me1hanesulphonvl-pvridine-3-vloxvVlH-ben 
zimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 4^trifluoromethyl phenol, the title compound was obtained as a white 
solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 3.20 (3H, s), 6.98 (2H, d, J = 8.6 Hz), 7.46-7.77 (4H, m), 7.60 (2H, d, J - 
8.6 Hz), 8.00-8.04 (2H, m), 8.3 1 (1H, d, J - 3.1 Hz), 8.34 (1H, d, J - 8.2 Hz), 8.78 (1H, d, J = 4.7 
Hz). 

ESI-MS (m/e): 527 (M+H). 
Example 210 

5-(2^ifluoromethvl-phenoxvV2-pyridine-2-vl-6-(6-methanesulphonvl-pvridtne-3-vloxvVlH-ben 
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zimidazole 

Using 5-fluoro-4-(6-methancsulphonyl-pyridine-3-yloxy)-2-nitro--phenylamiBe obtained in 
Example 196 (Step 3) and 2-difluoromethyl phenol, the title compound was obtained as a brown 
solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on these or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 3.17 (3H, s), 6.70 (1H, t, J = 55.2 Hz), 6.87 (1H, d, J = 7.4 Hz), 7.18 (1H, 
t, J = 7.4 Hz), 7.40-7.46 (2H, m), 7.50-7.59 (3H, m), 7.59-7.82 (1H, m), 7.98-8.04 (2 H, m), 
8.27-8.35 (2H, m), 8.76 (1H, brs) 
ESl-MS(m/e):509(M+H). 

Example 211 

5-(2-fluoroDvridine-3-vloxvV6-(6-methanesulphonvl 
p vridine-3 -yloxy V2-pyridine-2-yl- 1 H-benzimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-fluoro-pyridin-3-ol synthesised by a process described in Journal of 
Medicinal Chemistry, 1999, vol. 42, issue 12, pp.225 1-2259, the title compound was obtained as 
a colourless solid by the same process as in Example 196 (Step 4)-(Step 6), a process based on 
these or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 3.21 (3H, s), 7.11-7.17 (1H, m), 7.22 (1/2H, s), 7.29-7.36 (2H, m), 
7.29-7.36 (1/2H, m), 7.40-7.43 (1H, s), 7.53 (1/2H, s), 7.72 (1/2H, s), 7.88-7.93 (1H, m), 
7.93-7.96 (1H, m), 7.99-8.03 (1H, m), 8.37-8.41 (2H, m), 8.65-8.67 (1H, m), 10.78 (1/2H, brs), 
10.82 (l/2H,brs). 
ESI-MS (m/e): 478 (M+H). 

Example 212 

5-(2-fluoroDvridine-3-vloxvV6-f6-methanesulphonvl pvridine-3-vloxvV2-pvrazine-2-vl 

-1 H-benzimidazole 

Using 4-(2-fluoro-pyridine-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene 
-1,2-diamine obtained in Example 2:11 and pyrazine-2-carboxylic acid, the title compound was 
obtained as a colourless solid by the same process as in Example 197, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.21 (3H, s), 7.14-7.19 (1H, m), 7.23 (1/2H, s), 7.26-7.40 (2H, m), 7.46 
(1/2H, s), 7.54 (1/2H, s), 7.56 (1/2H, s), 7.96-8.00 (1H, m), 8.03 (1H, dd, J = 8.6, 3.9 Hz), 8.41 
(1H, dd, J - 2.7, 1.6 Hz), 8.62 (1H, ddd, J = 4.7, 2.7, 1.6 Hz), 8.69-8.71 (1H, m), 9.62 (1H, dd, J 
= 6.3, 1.6 Hz), 10.48 (1/2H, brs), 10.56 (1/2H, brs). 
ESI-MS (m/e): 479 (M+H). 

Example 213 
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5-(2-fluoropvridine-3-vloxvV2-nH-pvrazol-3^ 
benzimidazole 

Using lH-pyrazole-3-carboxaldehyde and 4-(2-fluoro-pyridine-3-yIoxy)-5-(6- methanesulphonyl 
-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 211, the title compound was 
obtained as a colourless solid by the same process as in Example 202, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 3.21 (3H, s), 7.08 (1H, d, J = 2.3 Hz), 7.09-7.19 (1H, m), 7.19-7.49 (4H, 
m), 7.71 (1H, d, J = 2.3 Hz), 7.88-7.96 (1H, m), 7.97-8.03 (1H, m), 8.36 (1H, d, J - 2.7 Hz). 
ESI-MS (m/e): 467 (M+H). 

Example 214 

5-(2-fluoropyridine-3-vloxv)-2-(l-methvl-lH-pvrazol-3-vlV6-(6-methanesulphonvl-pvridine 
oxyHH-benzimidazole 

Using 1 -methyl- 1 H-pyrazole-3-carboxylic acid and 4-(2-fluoro-pyridine-3-yloxy) 
-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene- 1,2 -diamine obtained in Example 211, the 
title compound was obtained as a colourless solid by the same process as in Example 203, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.20 (3H, s), 4.00 (3H, s), 7.00 (1H, d, J - 2.4 Hz), 7.10-7.16 (1H, m), 7.19 
(1/2H, brs), 7.26-7.33 (2H, m), 7.35 (1/2H, brs), 7.48 (1H, d, J - 2.4 Hz), 7.52 (1/2H, brs), 7.67 
(1/2H, brs), 7.91-7.94 (1H, m), 8.00 (1H, d, J = 8.6 Hz), 8.37 (1H, d, J = 2.5 Hz), 10.13 (1H, brs). 
ESI-MS (m/e): 481 (M+H). 

Example 215 

5-(2-difluoromethoxv-pvridine-3-vloxyV6-(6-mefa^ 
vl- 1 H-benzimidazole 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and 2-difluoromethoxy-pyridin-3-ol obtained in Reference Example 2, the 
title compound was obtained as a colourless solid by the same process as in Example 196 (Step 
4)-(Step 6), a process based on these or a combination of these with a normal procedure. 
1H-NMR (DMSO-d6) 8 : 3.22 (3H, s), 7.19-7.27.(1H, m), 7.29-7.86 (6H, m), 7.95-8.07 (3H, m), 
8.33-8.35 (1H, m), 8.45-8.48 (1H, m), 8.77 (1H, s). 
ESI-MS (m/e): 526 (M+H). 

Example 216 

5-(2-difluoromethoxv-pyridine-3-vloxyy6-(6-me&^ 
vl-lH-benzimidazole 

Using methylpyrazine-2-imidate and 4-(2-diQuoromethoxy-pyridine-3-yloxy)-5 
-(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2 -diamine obtained in Example 215, the title 
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compound was obtained as a colourless solid by die same process as in Example 205, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) & : 3.20 (3H, s), 7.21 (1H, dd, J = 7-8,4.9 Hz), 7.30-7.90 (4H, m), 7.62 (1H, 
t, J = 72.6 Hz), 7.94 (1H, d, J = 8.8 Hz), 7.97 (1H, d, J = 4.8 Hz), 8.45 (1H, d, J = 2.7 Hz), 
8.77-8.83 (2H, m), 9.48 (1H, s) 
ESI-MS (m/e): 527[M+H). 

Example 217 

5-(2-difluoromethoxv-pvridine-3-vloxvV6-( 6-methanesulphonvl-pvridine-3-vloxvV2-( 1 -methyl- 1 
H-pvrazol-3-vfl-lH-benzimidazole 

Using l-methyl-lH-pyrazole-3-carboxylic acid and 4-(2-difluoromethoxy-pyridine 

-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 

215, the title compound was obtained as a colourless solid by the same process as in Example 

203, a process based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 3.22 (3H, s), 4.00 (3H, s), 6.88 (1H, d, J = 2.2 Hz), 7.17-7.82 (6H, m), 

7.90-7.99 (3H, m), 8.42-8.45 (1H, m) 

ESI-MS (m/e): 529 (M+H). 

Example 218 

5-( r 2-cvanopvridine-3-vloxvV6-f6-methanesulphonvl pvridine-3-vloxvV2- pvridine-2-vl -1H- 

benzimidazole 

Stepl 

Synthesis of 4-(6-methanesulphonvl-pvridine-3-vloxvV2-nitro -5-f 1 -oxv-pvridine-3 
-yloxvVphenvlamine 

Using 5-fluoro-4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in 
Example 196 (Step 3) and l-oxy-pyridin-3-ol, the title compound was obtained by the same 
process as in Example 196 (Step 4), a process based on this or a combination of these with a 
normal procedure. 

Step 2 

Synthesis of 4-(6-methanesulphonvl-pvridine-3-vloxvV2-nitro-5-(2 -cyano-pvridine-3 -vloxvl 
-phenvlamine 

To acetonitrile 6 ml solution of 216 mg of 4-(6-methanesulphonyl- 
pyridine-3-yloxy)-2-mtro-5-(l-oxy-pyridine-3-yloxy)-phenylamine were added trimethylsilyl 
nitrile 0.90 ml and triethylamine 0.90 ml, and thereafter the reaction liquor was stirred while 
heating under reflux overnight The solvent was eliminated by distillation under reduced pressure, 
and thereafter, 1,1,1,3,3,3-hexamethyldisilazane was added, and the reaction liquor was stirred 
while heating under reflux for one hour. The reaction liquor was purified by silica gel column 



©Rising Sun Communications Ltd. 



http://www. risings un. co. uk 



WO05-063738 



1 79 Caution : Translation Standard is 

Post-Edited Machine Translation 



chromatography (eluent: chloroform/methanol = 30/1), and the title compound was obtained. 
Step 3 

Production of 5>f2-cvanopvridine-3-vloxvV6-(6-methanesulphonvl pvridine-3-vloxvV2 -pyridine 
-2 -vl- 1 H-benzimidazole 

Using 4-(6-methanesulphonyl-pyridine-3-yloxy)-2-nitro-5-(2-cyano-pyridine-3-yloxy) 
-phenylamine, the title compound was obtained as a white solid by the same process as in 
Example 196 (Step 4)-(Step 6), a process based on these or a combination of these with a normal 
procedure, 

1H-NMR (CDC13) 6 : 3.22 (3/2H, s), 3.23 (3/2H, s), 7.18-7.23 (2H, m), 7.40-7.48 (2H, m), 7.50 
(1H, s), 7.76-7.78 (1H, m), 7.91-7.95 (1H, m), 8.03-8.06 (1H, m), 8.20-8.23 (1H, m), 8.37-8.44 
(2H, m), 8.58-8. 67 (1H, m), 1 1.04 (1H, brs). 
ESI-MS (m/e): 485 (M+H). 

Example 219 

5-(2-cvanopvridine-3-vloxvV6-(6-methanesulphonvl pyridine-3 -vloxvV2-p vrazine-2-vl- 1 H 

-benzimidazole 

Using 4-(2-cyanopyridine-3-yloxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene 
-1,2-diamine obtained in Example 218 (Step 3) and pyrazine-2-carbbxylic acid, the title 
compound was obtained as a colourless solid by the same process as in Example 197, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.23 (3/2H, s), 3.24 (3/2H, s), 7.21-7.26 (2H, m), 7.42-7.48 (1H, m), 7.55 
(1H, d, J = 1.2 Hz), 7.80 (1/2H, s), 7.8.2 (1/2H, s), 8.04 (1/2H, s), 8.06 (1/2H, s), 8.19-8.21 (1H, 
m), 8.41 (1H, dd, J = 4.5, 1.2 Hz), 8.65 (1H, dd, J - 3.9, 2.3 Hz), 8.73 (1H, d, J « 2.3 Hz), 9.65 
(1H, d, J = 1.2 Hz), 10.99 (1H, brs). 
ESI-MS (m/e): 486 (M+H). 

Example 220 

5-(2-cvanopvridine-3-vloxvV2-flH-pvrazol-3-vlV6-f6-methanesulfonyl -pvridine-3-vloxvV 
1 H-benzimidazole 

Using 4-(2-cyanopyridine-3-yloxy)-5-(6-me&anesdphonyl-pyridine-3-yloxy)-benzene 
-1,2-diamine obtained in Example 218 (Step 3) and lH-pyrazole-3-carboxaldehyde, the title 
compound was obtained as a colourless solid by the same process as in Example 202, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 3.22 (3H, s), 7.12 (1H, d, J = 2.3 Hz), 7.17-7.25 (2H, m), 7.40-7.48 (2H, 
m), 7.71-7.74 (1H, m), 7.72 (1H, d, J = 2.3 Hz), 8.00-8.03 (1H, m), 8.17-8.21 (1H, m), 8.38-8.41 
(lH,m). 

ESI-MS (m/e): 474 (M+H). 
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S^2>cvano-phenoxvV2>pvridine-2> vl-6-f6-eAanesulfonvl-pvridine-3>vloxvV lH-benzimidazole 
Step 1 

Synthesis of 3-fluoro^^6-ethanesulfonvl-pvridine-3-vlQxvVphenvlamine 

To dimethylformamide 150 ml solution of (3-fluoro-4-hydroxy-phenyl)-carbamic acid tert-butyl 
ester 10:0 g obtained in Example 196 (Step 1) were added 5-chloro-2-ethane sulfonyl-pyridine 
10.9 g and cesium carbonate 21.6 g, and the reaction liquor was stirred at 100°C for three hours. 
The solvent was eliminated by distillation under reduced pressure, and thereafter, it was diluted 
with chloroform and was washed using saturated aqueous sodium bicarbonate, and thereafter was 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/9), and crude product was obtained. The obtained crude product was 
dissolved in 4 N hydrochloric acid-dioxane and was stirred at room temperature for one hour. The 
solvent was eliminated by distillation under reduced pressure, and thereafter, it was diluted with 
chloroform and was washed using water, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/9), 
and the title compound was obtained. 

Step 2 

Synthesis of 5-fluoro-4-( 6-ethanesulfonyl-pvridine-3 -vloxy V2-nitro-phenvlamine 
To 3-fluoro-4-(6-ethane sulfonyl-pyridine-3-yloxy)-phenylamine 10.5 g dissolved in 
trifluoroacetic acid 100 ml solution was added potassium nitrate 3.8 g, and the reaction liquor 
was stirred at room temperature for one hour, and thereafter the solvent was eliminated by 
distillation under reduced pressure. The residue was diluted with ethyl acetate, and it was washed 
successively with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride 
solution, and thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate - 1/2), and the title compound was obtained. 

Step 3 

Production of 5-f2^vano-phenoxvV2-pyridine-2-vl-6-(6-ethane sulfonvl-pvridine-3-vloxvl 
-lH-benzimidazole 

To 3 ml solution of N-methylpyrrolidinone of 5-fluoro-4-(6-ethane sulfonyl-pyridine 
-3-yloxy)-2-nitro-phenylamine 150 mg were added 2-hydroxy-benzonitrile 60 mg and potassium 
carbonate 70 mg, and the reaction liquor was stirred at 90°C for five hours. Water was added to 
the reaction liquor, and thereafter, crude product was obtained by recovering the precipitate by 
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filtration. To methanol 5 ml solution of the obtained crude product, expanded Raney nickel 
catalyst 10 mg and hydrazine • monohydrate 0.12 ml were added, and the reaction liquor was 
stirred for one hour. The catalyst was eliminated by filtration, thereafter the solvent was 
eliminated by distillation under reduced pressure, and crude product 160 mg was obtained. To 
methanol 3 ml solution of the obtained crude product 35 mg, 1M methanol solution 0.20 ml of 
aniline and pyridine-2-carboxaldehyde (1:1) was added, and the reaction liquor was stirred at 
80°C overnight The solvent was eliminated by distillation under reduced pressure, and thereafter, 
the obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, 
Art5744 (Merck Co.), chloroform/methanol = 15/1), and obtained the title compound as yellow 
solid. 

1H-NMR(CD30D) 6 : 1.27 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 6.91 (1H, d, J = 7.8 Hz), 
7.19 (1H, t, J = 7.8 Hz), 7.43 (1H, d, J - 7.8 Hz), 7.50-7.60 (2H, m), 7.60-7.90 (3H, m), 7.99-8.04 
(2H, m), 8.26 (1H, s), 8.34 (1H, d, J - 7.8 Hz), 8.77 (1H, s). 
ESI-MS (m/e): 498 (M+H). 

Example 222 

5-f2-cvano-phenoxvV2-p\nrazine-2-vl-6-f6-emanesulfonvl-pvridine -3-vloxv 
Using 4-(2-cyano-phenoxy)-5-(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine 
obtained in Example 221 (Step 3) and methylpyrazine-2-imidate, the title compound was 
obtained as a brown solid by the same process as in Example 205, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.28 (3H, t, J = 7.6 Hz), 3.38 (2H, q, J = 7-6 Hz), 6.94 (1H, d, J = 7.6 Hz), 
7.21 (1H, t, J = 7.6 Hz), 7.45 (1H, dd, J - 8.6, 2.7 Hz), 7.58 (1H, td, J = 7.6, 1.8 Hz), 7.66 (1H, d, 
J = 7.6 Hz), 7.68-7.90 (2H, m), 8.03 (1H, d, J - 8.6 Hz), 8.28 (1H, d, J = 2.7 Hz), 8.75 (1H, d, J = 
2.0 Hz), 8.82 (1H, dd, J - 2.0, 1.2 Hz), 9.54 (1H, 1.2 Hz = d). 
ESI-MS (m/e): 499 (M+H). 

Example 223 

5-f2>fluoro-phenoxvV2-pvridine-2-vl-6-f6-ethanesulfonvl-pvridine-3-vloxvVlH- benzimidazole 
Using 5-fluoro-4-(6-emanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-fluoro-phenol, the title compound was obtained as a colourless solid by the 
same process as in Example 22 1 (Step 3), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.18-1.24 (3H, m), 3.02-3.41 (2H, m), 6.97-7.40 (5H, .m), 7.47-7.77 (3H, 
m), 7.96-8.04 (2H, m), 8.30 (1H, d, J = 7-8 Hz), 8.39-8.42 (1H, m), 8.73-8.78 (1H, m). 
ESI-MS (m/e): 491 (M+H). 

Example 224 
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5-(2-fluoro-phenoxvV2-pvrazine-2-vl-6-(6-ethan^ 
Using 4-(2-fluoro-phenoxy)-5-(6-ethanesutf 

obtained in Example 223 and methylpyrazine-2-imidate, the title compound was obtained as a 
brown solid by the same process as in Example 205, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.22 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 7.52 (1H, dd, J = 3.1, 8.6 
Hz), 7.00-7.80 (6H, m), 8.04 (1H, d, J = 8.6 Hz), 8.42 (1H, d, J = 3.1 Hz), 8.72 (1H, s), 8.79 (1H, 
s), 9.49 (1H, s). 
ES1-MS (m/e): 492 (M+H). 

Example 225 

5-( 2-fluoro-phenoxvV2-( 1 H-pvrazol-3-vn-6-( 6-ethanesulfonvl-p vridine-3-yloxvV 1 H-benzimidaz 
ole 

Using lH-pyrazole-3-carboxaldehyde and 4-(2-fluoro-phenoxy)-5-(6-ethane 

sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 223, the title compound 
was obtained as a straw-coloured solid by the same process as in Example 202, a process based 
on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.22 (3H, t, J = 7.4 Hz), 3.30-3.42 (2H, m), 6,88 (1H, d, J - 1.6 Hz), 
6.99-7.04 (1H, m), 7.07-7.20 (3H, m), 7.22-7.43 (1H, m), 7.49 (1H, dd, J = 7.8, 3.1 Hz), 
7.56-7.68 (1H, m), 7.83 (1H, d, J= 1.6 Hz), 8.02 (1H, d, J = 7.8 Hz), 8.39 (1H, d, J = 3.1 Hz). 
ESI-MS (m/e): 480 (M+H). 

Example 226 

5-(2.3-difluoro-phenoxvV2-pvridine-2-vl-6-(6-ethan^ 
]e 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,3-difluoro-phenol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.69-6.75 (1H, m), 
6.91-7.02 (2H, m), 7.20 (1/2H, s), 7.27-7.34 (1H, m), 7.37-7.47 (1H, m), 7.41 (1/2H, s), 7.53 
(1/2H, s), 7.72 (1/2H, s), 7.87-7.92 (1H, m), 8.00 (1/2H, d, J = 8.7 Hz), 8.01 (1/2H, d, J - 8.7 Hz), 
8.36-8.41 (1H, m), 8.42 (1H, d, J = 2.7 Hz), 8.63-8.67 (1H, m), 10.75 (1/2H, brs), 10.80 (1/2H, 
brs). 

ESI-MS (m/e): 509 (M+H). 
Example 227 

5-(23-difluoro-phenoxvV2-pvrazme-2-vl-6^ 
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ole 

Using 4-(2,3-difluoro-phenoxy)-5-(6-ethanesulfonyl-pyridine-3-yloxy) -benzene-1,2- diamine 
obtained in Example 226 and pyrazine-2-carboxylic acid, the title compound was obtained as a 
colourless solid by the same process as in Example 197, a process based on this or a combination 
of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J - 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 3.39 (1H, q, J = 7.4 Hz), 
6.72-6.78 (1H, m), 6.92-7.05 (2H, nn), 7.22 (1/2H, s), 7.33 (1/2H, dd, J = 8.8, 2.7 Hz), 7.34 
(1/2H, dd, J = 8-8,2.7 Hz), 7.45 (1/2H, s), 7.53 (1/2H, s), 7.75 (1/2H, s), 8.01 (1/2H, d, J = 8.8 
Hz), 8.02 (1/2H, d, J = 8.8 Hz), 8.43 (1H, d, J = 2.7 Hz), 8.60 (1/2H, dd, J « 2.5, 1.6 Hz), 8.62 
(1/2H, dd, J = 2.5, 1.6 Hz), 8.69 (1/2H, d, J = 2.5 Hz), 8.70 (1/2H, d, J = 2.5 Hz), 9.61 (1/2H, d, J 
= 1.6 Hz), 9.63 (1/2H, d, J = 1.6 Hz), 10.52 (1/2H, brs), 10.62 (1/2H, brs). 
ESI-MS(m/e):510(M+H). 

Example 228 

5-(2.3-difluoro-phenoxvV2-n-methvl-lH-pvraz^ 
H-benzimidazole 

Using l-methyl-lH-pyrazole-3-carboxylic acid and 4-(2,3-difluoro-phenoxy)-5-(6-ethane 
sulfonyi-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 226, the title compound 
was obtained as a colourless solid by the same process as in Example 203, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (1H, q, J - 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 
3.97 (2H, s), 3.98 (1H, s), 6.65-6.75 (1/3H, m), 6.87 (1/2H, brs), 6.89-7.01 (3H, m), 7.10-7.19 
(1H, m), 7.26-7.38 (1H, m), 7.30 (1/2H, s), 7.45 (2/3H, d, J = 2.3 Hz), 7.47 (1/3H, d, J = 2.3 Hz), 
7.50-7.53 (1/6H, m), 7.62-7.67 ( 2H, m), 7.95-8.05 (1H, m), 8.39 (1/3H, d, J = 2.5 Hz), 8.54 
(2/3H, d, J = 2.5 Hz), 10.00-10.25 (1H, m). 
ESI-MS(m/e):512(M+H). 

Example 229 

5-f2.4-difluoro-phenoxv>2-pyridine-2-v^ 
le 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,4-difluoro-phenol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (1H, q, J = 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 
6.81-6.95 (2H, m), 6.95-7.05 (1H, m), 7.06 (1/2H, S), 7.33 (1/2H, s), 7.32 (1/2H, dd, J = 8.6, 2.7 
Hz), 7.34 (1/2H, dd, J = 8.6, 2.7 Hz), 7.37-7.41 (1H, m), 7.40 (1/2H, s), 7.70 (1/2H, s), 7.86-7.91 
(1H, m), 8.00 (1/2H, d, J = 8.6 Hz), 8.01 (1/2H, d, J = 8.6 Hz), 8.34-8.39 (1H, m), 8.46 (1H, d, J 
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= 2.7 Hz), 8.62-8.67 (1H, m), 10.67 (1/2H, brs), 10.76 (1/2H, brs). 
ESI-MS (m/e): 509 (M+H). 

Example 230 

5-(2v4-difluoro-phenoxvV2-PYrazine-2-vl-6-(6-eth 
ole 

Using pyrazine-2-carboxylic acid and 4-(2,4-difluoro-phenoxy)-5-(6-ethan 
suifonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 229, the title compound 
was obtained as a colourless solid by the same process as in Example 197, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.30 (3H, t, J - 7.4 Hz), 3.38 (1H, q, J - 7.4 Hz), 3.39 (1H, q, J = 7.4 Hz), 
6.82-6.95 (2H, m), 6.98-7.05 (1H, m), 7.08 (1/2H, s), 7.34 (1/2H, dd, J = 8.6, 2.7 Hz), 7.35 (1/2H, 
dd, J - 8.6, 2.7 Hz), 7.38 (1/2H, s), 7.44 (1/2H, s), 7.74 (1/2H, s), 8.02 (1/2H, d, J - 8.6 Hz), 8.03 
(1/2H, d, J = 8.6 Hz), 8.46 (1/2H, d, J « 2.7 Hz), 8.47 (1/2H, d, J = 2.7 Hz), 8.58 (1/2H, dd, J = 
2.7, 1.6 Hz), 8.60 (1/2H, dd, J = 2.7, 1.6 Hz), 8.67 (1/2H, d, J - 2.7 Hz), 8.68 (1/2H, d, J = 2.7 
Hz), 9.59 (1/2H, d, J = 1.6 Hz), 9.61 (1/2H, d, J = 1.6 Hz), 10.54 (1/2H, brs), 10.69 (1/2H, brs). 
ESI-MS (m/e): 5 10 (M+H). 

Example 231 

5-(2.4-difluoro-phenoxvV2-(l-methvl-lH-pyrazol-3-vlV6-(6>etfaanesulfonyl-pvridine-3-vloxvVl 
H-benzimidazole 

Using l-methyl-lH-pyrazole-3-carboxylic acid and 4-(2,4-difluoro-phenoxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 229, the title compound 
was obtained as a colourless solid by the same process as in Example 203, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.28 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 3.98 (3H, s), 6.78-6.85 
(1H, m), 6.85-6.93 (1H, m), 6.93-6.98 (1H, m), 6.93-6.98 (1/2H, m), 6.99 (1H, d, J = 2.3 Hz), 
7.02 (1/2H, brs), 7.27-7.34 (1H, m), 7.36 (1/2H, brs), 7.46 (1H, d, J = 2.3 Hz), 7.64 (1/2H, brs), 
7.99 (1H, d, J « 8.6 Hz), 8.43 (1H, d, J = 2.7 Hz), 10.19 (1/2H, brs), 10.29 (1/2H, brs). 
ESI-MS (m/e): 512 (M+H). 

Example 232 

5-(2.5-difluoro-phenoxvV2-pvridine-2-vl-6-f6-euianesulfonvl-pvridine-3-vloxv 
le 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,5-difluoro-phenol, the title compound was obtained as a white solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR(CD30D) 5 : 1.23 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J - 7.4 Hz), 6.76-6.89 (2H, m), 
7.15-7.24 (1H, m), 7.49-7.55 (3H, m), 7.71 (1H, s), 8.01 (1H, td, J - 7.4, 2.3 Hz), 8.04 (1H, d, J - 
7.4 Hz), 8.32 (1H, d, J = 7.4 Hz), 8.40 (1H, d, J = 2.3 Hz), 8.77 (1H, d, J « 4.3 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 233 

5-f2.5-difluoro-phenoxvV2-pvridine-l-oxide-2-vl-6-( f 6-ethanesulfonvl-pvridine-3-vloxvVlH-ben 
zimidazole 

To chloroform 1.5 ml solution of 5-(2,5-difluoro-phenoxy)-2-pyridine-2-yl-6- 
(6-ethanesulfonyl-pyridine-3-yloxy)-lH-benzimidazole 7.5 mg obtained in Example 232 was 
added m-chlproperbenzoic acid 7.5 mg, and thereafter the reaction liquor was stirred at 45°C for 
one hour. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by reverse medium pressure liquid chromatography [ODS-AS-360-CC 
(made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. The solvent (sic) of 
the obtained fraction was diluted with ethyl acetate and was washed using saturated aqueous 
sodium bicarbonate, and thereafter was dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the title compound was obtained as a 
straw-coloured solid. 

1H-NMR(CD30D) 5 : 1.23 (3H, t, J= 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.78-6.90 (2H, m), 7.20 
(1H, td, J = 9.8, 5.1 Hz), 7.52 (1H, dd, J = 6.6, 3.1 Hz), 7.56 (1H, s), 7.62 (1H, t, J = 8.2 Hz), 7.73 
(1H, t, J = 8.2 Hz), 7.78 (1H, s), 8.04 (1H, d, J = 8.2 Hz), 8.41 (1H, d, J = 3.1 Hz), 8.51 (1H, d, J 
= 6.6 Hz), 8.64 (1H, d, J = 8.2 Hz). 
ESI-MS (m/e); 525 (M+H). 

Example 234 

5-(2.5-difluoro-phenoxvV2-pvirame-2-vl-6-(6-efo^ 
ole 

Using methylpyrazine-2-imidate and 4-(2,5-difluoro-phenoxy)-5-(6-ethane 

sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 232, the title compound 
was obtained as a white solid by the same process as in Example 205, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 1.24 (3H, t, J = 6.9 Hz), 3.38 (2H, q, J = 6.9 Hz), 6.77-6.91 (2H, m), 
7.17-7.24 (1H, m), 7.51 (1H, s), 7.52 (1H, dd, J = 7.4, 4.3 Hz), 7.74 (1H, s), 8.04 (1H, d, J = 7.4 
Hz), 8.41 (1H, d, J = 2.3 Hz), 8.74 (1H, d, J = 4.3 Hz), 8.80 (1H, dd, J = 2.3, 1.8 Hz), 9.51 (1H, d, 
J=1.8Hz). 

ESI-MS (m/e): 510 (M+H). 
Example 235 
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5-(2«6-difluoro-phenoxvV2-pvridine-2-vl-646-eth^ 
le 

Using 5-fluoro^-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2,6-difluoro-phenol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 8 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (1H, q, J = 7.4 Hz), 3.39 (1H, q, J - 7.4 Hz), 
6.68-6.75 (1/2H, m), 6.90-7.00 (2H, m), 7.12-7.26 (1H, m), 7.27-7.53 (3H, m), 7.68-7.72 (1/2H, 
m), 7.84-7.92 (1H, m), 7.98-8.04 (1H, m), 8.31-8.39 (1H, m), 8.41 (1/2H, d, J - 2.3 Hz), 8.56 
(1/2H, d, J = 2.3 Hz), 8.57-8.63 (1H, m), 10.59-10.88 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example236 

5-(2,6-difluoro-phenoxy)-2-pyrazine-2-yl-6-(6-eth 
ole. 

Using pyrazine-2-carboxylic acid and 4-(2,6-difluoro-phenoxy)-5 

-(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l, 2 -diamine obtained in Example 235, the title 
compound was obtained as a colourless solid by the same process as in Example 197, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (1/2H, q, J - 7.4 Hz), 3.39, (1H, q, J - 7.4 
Hz), .3.40 (1/2H, q, J = 7.4 Hz), 6.73-6.78 (1/2H, m), 6.93-7.04 (2H, m), 6.93-7.04 (1/2H, m), 
7.14-7.20 (1/2H, m), 7.22 (1/4H, s), 7.31-7.42 (1H, m), 7.44 (1/4H, s), 7.45 (1/4H, s), 7.53 (1/4H, 
s), 7.74 (1/4H, s), 7.75 (1/4H, s), 8.00-8.05 (1H, m), 8.43 (1/2H, d, J = 2.7 Hz), 8.56 (1/4H, dd, J 

- 2.5, 1.6 Hz), 8.57 (1/2H, d, J = 2.7 Hz), 8.59 (1/4H, dd, J = 2.5, 1.6 Hz), 8.60 (1/4H, dd, J - 2.5, 
1.6 Hz), 8:61 (1/4H, dd, J » 2.5, 1.6 Hz), 8.66 (1/4H, d, J - 2.5 Hz), 8.67 (1/4H, d, J = 2.5 Hz), 
8.68 (1/4H, d, J = 2.5 Hz), 8.69 (1/4H, .d, J = 2.5 Hz), 9.56 (1/4H, d, J - 1.6 Hz), 9.60 (1/4H, d, J 

- 1.6 Hz), 9.61 (1/4H, d, J = 1.6 Hz), 9.63 (1/4H, d, J - 1.6 Hz), 10.36 (1/4H, brs), 10.48 (1/4H, 
brs), 10.51 (1/4H, brs), 10.57 (1/4H, brs) 

ESI-MS (m/e): 510 (M+H). 

Example 237 

5-a.6-dinuoro-phenoxv V2-fl-methvl-lH-pvrazol-3-vlV6-(6-ethanesulfonvl-pvridm 
H-benzimidazole 

Using 1 -methyl- lH-pyrazole-3-carboxy lie acid and 4-(2,6-difluoro-phenoxy)-5- 
(6-edianesulfonyl-pyridine-3-yloxy)rbenzene-l,2-diamine obtained in Example 235, the title 
compound was obtained as a colourless solid by the same process as in Example 203, a process 
based on this or a combination of these with a normal procedure. 
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1H-NMR (CDC13) 6 : 1.29 (3H, t, J= 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 3.96 (3H, s), 6.87 (1/2H, 
brs), 6.93-7.00 (3H, m), 7.10-7.17 (1H, m), 7.18 (1/2H, s), 7.30 (1/2H, s), 7.32-7.40 (1H, m), 7.34 
(1H, d, J = 2.5 Hz), 7.63 (1/2H, brs), 7.98-8.03 (1H, m), 8.54 (1H, d, J = 2.7 Hz), 10.18 (1/2H, 
brs), 10.35 (1/2H, brs). 
ESI-MS (m/e): 512 (M+H). 

Example 238 

5-(2-trifluoromethoxv-phenoxvV2-pvrazine-2-vl-6-( 6-ethanesulfonvl-pvridme-3 -vloxvV 1 H-benzi 
midazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-trifluoromethoxy-phenol, the title compound was obtained as a colourless 
solid by the same process as in Example 196 (Step 4), (Step 5) and Example 205, a process based 
on these or a combination of these successively with a normal procedure. 
1H-NMR (CDC13) 5 : 1.27 (3H, t, J = 7.4 Hz), 3.36 and 3.37 (total 2H, each q, J - 7.4 Hz), 
6.95-7.00 (1H, m), 7.12-7.46 (5H, m), 7.50 and 7.76 (total 1H, each s), 7.98 and 8.00 (total 1H, 
each d, J = 8.8 Hz), 8.41 (1H, d, J = 2.7 Hz), 8.59-8.62 (1H, m), 8.68 (1H, d, J = 2.4 Hz), 9.61 
and 9.63 (total 1H, each d, J = 1.6 Hz). 
ESI-MS (m/e): 558 (M+H). 

Example 239 

5-(2-fluoropyridine-3-vloxvV6-(6-etfaanesulfonyl 
pyridine-3-vloxvV2-pvridine-2-Yl-lH-benzimidazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-fluoro-pyridin-3-ol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J - 7.4 Hz), 3.38 (2H, q, J - 7.4 Hz), 7.1 1-7.16 (1H, m), 7.24 
(1/2H, s), 7.26-7.35 (2H, m), 7.41-7.45 (1H, m). 7.43 (1/2H, s), 7.55 (1/2H, s), 7.72 (1/2H, s), 
7.88-7.94 (2H, m), 7.99-8.03 (1H, m), 8.38-8.41 (2H, m), 8.65-8.67 (1H, m), 10.94 (1/2H, brs), 
10.98 (1/2H, brs) 
ESI-MS (m/e): 492 (M+H). 

Example 240 

5-(2-fluoropyridine-3-yloxy)-6-(6-etfaanesulfonyl pyridine-3-yloxy)-2-pyrazine-2 -yMH- 

benzimidazole 

Using pyrazine-2-carboxylic acid and 4-(2-fluoropyridine-3-yloxy)-5-(6-ethanesulfonyl- 
pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 239, the tide compound was 
obtained as a colourless solid by the same process as in Example 197, a process based on this or a 
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combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J- 7.4 Hz), 3.38 (1H, q, J - 7.4 Hz), 3.39 (1H, q, J - 7.4 Hz), 
7.13-7.24 (1H, m), 7.24 (1/2H, s), 7.26-7.39 (2H, m), 7.47 (1/2H, s), 7.56 (1/2H, s), 7.77 (1/2H, 
s), 7.95-8.05 (2H, m), 8.40 (1H, d, J = 2.3 Hz), 7.62 (1/2H, dd, J - 2.4, 1.6 Hz), 8.63 (1/2H, dd, J 
= 2.4, 1.6 Hz), 8.70 (1/2H, d, J « 2.4 Hz), 8.71 (1/2H, d, J = 2.4 Hz), 9.62 (1/2H, d, J = 1.6 Hz), 
9.63 (1/2H, d, J = 1.6 Hz), 10.45 (1/2H, brs), 10.51 (1/2H, brs). 
ESI-MS (m/e): 493 (M+H). 

Example 241 

5-(2-fluoropvridme-3-vloxvV2-(lH^ 
zimidazole 

Using lH-pyrazole-3-carboxaldehyde and 4-(2-fluoropyridine-3-yloxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 239, the title compound 
was obtained as a colourless solid by the same process as in Example 202, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) ft : 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.07 (1H, d, J = 2.7 Hz), 
7.08-7.13 (1H, m), 7.20 (1/2H, brs), 7.24-7.30 (2H, m), 7.34 (1/2H, brs), 7.52 (1/2H, brs), 7.65 
(1/2H, brs), 7.71 (1H, d, J = 2.7 Hz), 7.88-7.92 (1H, m), 7.99 (1H, d, J = 8.6 Hz), 8.33 (1H, d, J = 
2.7 Hz) 

ESI-MS (m/e): 481 (M+H). 
Example 242 

5-f2-chloropvridine-3-vloxvV6-(6-ethanesulfonvl pvridine-3-vloxvV2- pvridine-2-vl-lH- 
benzimidazole 

Using 5-fluoro-4-(6^thanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-chloro-pyridin-3-ol, the title compound was obtained as a colourless solid by 
the same process as in Example 221 (Step 3), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J - 7.4 Hz), 7.14-7.20 (2H, m), 7.28 
(1/2H, s), 7.20-7.31 (1H, m), 7.40-7.46 (1H, m), 7.46 (1/2H, s), 7.60 (1/2H, s), 7.76 (1/2H, s), 
7.88-7.93 (1H, m), 8.00 (1/2H, d, J - 8.6 Hz), 8.01 (1/2H, d, J = 8.6 Hz), 8.11-8.16 (1H, m), 
8.31-8.35 (1H, m), 8.38-8.42 (1H, m), 8.64-8.68 (1H, m), 10.82-10.95 (1H, m). 
ESI-MS (m/e): 508 (M+H). 

Example 243 

5-f2-chloropvridine-3-vloxvV6-(6-ethanesulfonvl 
pvridine-3-vloxvV2-pvrazine-2-vl-lH-benzimidazole 

Using pyrazine-2-carboxylic acid and 4-(2-chloropyridine-3-yloxy)-5-(6-ethane 
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sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 242, the title compound 
was obtained as a colourless solid by the same process as in Example 197, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.18-7.24 (2H, m), 7.30 
(1/2H, s), 7.31 (1/2H, dd, J = 8.6, 2.7 Hz), 7.32 (1/2H, dd, J = 8.6, 2.7 Hz), 7.51 (1/2H, s), 7.61 
(1/2H, s), 7.81 (1/2H, s), 8.02 (1/2H, d, J = 8.6 Hz), 8.04 (1/2H, d, J = 8.6 Hz), 8.15-8.20 (1H, m), 
8.35 (1/2H, d, J - 2.7 Hz), 8.36 (1/2H, d, J = 2.7 Hz), 8.63 (1/2H, dd, J = 2.3, 1.6 Hz), 8.64 (1/2H, 
dd, J = 2.3, 1.6 Hz), 8.72 (1/2H, d, J = 2.3 Hz), 8.73 (1/2H, d, J = 2.3 Hz), 9,64 (1/2H, d, J = 1.6 
Hz), 9.65 (1/2H, d, J « 1.6 Hz), 10.60 (1/2H, brs), 10.68 (1/2H, brs). 
ESI-MS (m/e): 509 (M+H). 

Example 244 

5-(2-chloropvridme-3-vloxvy2-(l-m^ 
yV 1 H-benzimidazole 

Using 1 -methyl- lH-pyrazole-3-carboxy lie acid and 4-(2-chloropyridine-3-yloxy)-5- 
(6-ethanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 242, the title 
compound was obtained as a colourless solid by the same process as in Example 203, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J - 7.4 Hz), 4.01 (3H, s), 7.01 (1H, d, 
J = 2.3 Hz), 7.12-7.17 (2H, m), 7.26 (1H, dd, J = 8.8, 2.7 Hz), 7.39 (1/2H, brs), 7.48 (1/2H, brs), 
7.49 (1H, d, J = 2.3 Hz), 7.58 (1/2H, brs), 7.69 (1/2H, brs), 7.99 (1H, d, J = 8.8 Hz), 8.10-8.15 
(1H, m), 8.31 (1H, d, J = 2.7 Hz), 10.28 (1H, brs). 
ESI-MS (m/e): 511 (M+H). 

Example 245 

5-(2-cvanopvridine-3-vloxvV6-(6-emanesulfonvl ; pvridine-3-vloxvV2-pvridine-2- 

vl-1 H-benzimidazole 

Using 5-fluoro-4-(6-emanesulfonyl-pyridme-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and l-oxy-pyridin-3-ol, the title compound was obtained as a colourless solid by the 
same process as in Example 218, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.12-7.26 (3H, m), 
7.38-7.45 (2H, m), 7.45 (1/2H, s), 7.46 (1/2H, s), 7.75 (1H, s), 7.89-7.94 (1H, m), 7.99-8.05 (1H, 
m), 8.22-8.26 (1H, m), 8.39-8.43 (1H, m), 8.67-8.70 (1H, m), 10.88 (1H, brs). 
ESI-MS (m/e): 499 (M+H). 

Example 246 

5-f2-cvanopvridine-3-vloxvV6-f6-ethanesulfonvl pvridine-3-vloxvV2-pvrazine- 
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2-vl-l H-benzimidazole 

Using pyrazine-2-carboxylic acid and 4-(2-cyanopyridine-3-yloxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l^-diamine obtained in Example 245, the title compound 
was obtained as a colourless solid by the same process as in Example 197, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.35 (3/2H, t, J = 7.4 Hz), 1.37 (3/2H, t, J - 7.4 Hz), 3.38 (1H, q, J = 7.4 
Hz), 3.39 (1H, q, J = 7.4 Hz), 7.19-7.26 (2H, m), 7.42-7.47 (1H, m), 7.53 (1/2H, s), 7.54 (1/2H, s), 
7.80 (1/2H, s), 7.81 (1/2H, s), 8.04 (1/2H, d, J - 8.6 Hz), 8.05 (1/2H, d, J « 8.6 Hz), 8.22-8.25 
(1H, m), 8.40-8.43 (1H, m), 8.64-8.66 (1H, m), 8.73 (1H, d, J = 2.5 Hz), 9.65 (1H, d, J = 1.5 Hz), 
10.87 (1/2H, brs), 10.90 (1/2H, brs) 
ESI-MS (m/e): 500 (M-H). 

Example 247 

5-(2-difluoromethoxv- pvridine-3-vloxvV6-f6-ethanesulfonvl-pvridine-3-vloxvV2-pvridin 
H-benzimidazole 

Using 5-fluoro-4-(6-ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and 2-difluoromethoxy-pyridin-3-ol, the title compound was obtained as a colourless 
solid by the same process as in Example 221 (Step 3), a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (DMSO-d6) 5 : 1.10 (3H, t, J = 7.4 Hz), 3.36 (2H, q, J = 7.4 Hz), 7.18-7.25 (1H, m), 
7.31-7.87 (6H, m), 7.94-8.07 (3H, Lm), 8.32-8.36 (1H, m), 8.46-8.49 (1H, m), 8.77 (1H, s). 
ESI-MS (m/e): 540 (M+H). 

Example 248 

5-a-difluoromethoxv- pyridine-3-vloxvV6-^^ 
H-benzimidazole 

Using methylpyrazine-2-imidate and 4-(2-difluoromethoxy-pyridine-3-yloxy)-5-(6-ethane 
sulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 247, the title compound 
was obtained as a colourless solid by the same process as in Example 205, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J = 7.4 Hz), 7.07-7.1 1 (1H, m), 7.17 
and 7.76 (total 1H, each s), 7.29-7.34 (2H, m), 7.37 (1H, t, J = 72.8 Hz), 7.46 (1H, s), 7.96-8.03 
(2H, m), 8.43 (1H, s), 8.60 and 8.62 (total 1H, each s), 8.69 (1H, s), 9.60 and 9.63 (total 1H, each 
d, J =1.5 Hz). 
ESI-MS (m/e): 541 (M+H). 

Example 249 

5-(2-difluoromethoxv-pvridine-3-vloxvV6-(6-ethane 
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sulfonvl-pvridine-3-vloxvV 2-( 1 -methyl- 1 H-pvrazol-3-vlV 1 H-benzimidazole 
Using 1 -methyl- lH-pyrazole-3-carboxy lie acid and 4-(2-difluoromethoxy-pyridine-3 
-yloxy)-5-(6-etbanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine obtained in Example 247, 
the title compound was obtained as a colourless solid by the same process as in Example 203, a 
process based on this or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 5:1.10 (3H, t, J = 7.4 Hz), 3.36 (2H, q, J - 7.4 Hz), 4.00 (3H, s), 6.88 (1H, 
d.J- 2.3 Hz), 7.19 (1H, brs), 7.26-7.75 (4H, m), 7.63 (1H, t, J = 72.4 Hz), 7.90-7.99 (3H, m), 8.45 
(1H, d, J =2.7 Hz). 
ESI-MS (m/e): 543 (M+H). 

Example 250 

6-benzvloxv-5-(2-fluorophenoxvV2-pvrazine-2-vl-lH-benzimidazole 
Step 1 

Synthesis of 4-benzvloxv-3-fluoroaniline 

To methanol 60 ml solution of 4-benzyloxy-3-flubro nitrobenzene 4.94 g, 2.91 ml hydrazine 
monohydrate and about 1 g expanded Raney nickel catalyst were added, and the reaction liquor 
was stirred at room temperature for two hours. By eliminating the solvent under reduced pressure 
after eliminating the catalyst by filtration with celite, the title compound was obtained as a yellow 
oily substance. 

Step 2 

Synthesis of N-(4-benzvloxv-3-fluorophenvO nvrazine carboxamide 

To pyridine 60 ml solution of 4-benzyloxy-3-fluoroaniline 4.13 g, pyrazine-2-carboxylic acid 
2.59 g and l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 4.73 g were 
added, and the reaction liquor was stirred at room temperature overnight. Pyridine was eliminated 
by distillation under reduced pressure, and thereafter, water was added. By recovering die formed 
precipitate by filtration, the title compound was obtained as a brown solid. 

Step 3 

Synthesis of N-(4-benzvloxv-5-fluoro-2-nitrophenv0 pvrazine carboxamide 
To chloroform 40 ml suspension of N-(4-benzyloxy-3-fluorophenyl) pyrazine carboxamide 5.80 
g, trifluoroacetic acid 40 ml and potassium nitrate 1.99 g were added under ice cooling, and the 
reaction liquor was stirred at room temperature overnight The solvent was eliminated by 
distillation under reduced pressure, and thereafter, saturated aqueous sodium bicarbonate was 
added. The formed precipitate was recovered by filtration and thereafter, washed using water. By 
washing the obtained solid with mixed solvent of ethyl acetate and hexane, the title compound 
was obtained as yellow solid. 
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Step 4 

Synthesis of N-(4-benzvloxv-5-(2-fluorophenoxvV2-pitrophenvO pyrazine carboxamide 
To dimethylformamide 16 ml solution of N-(4-benzyloxy-5-fluoro-2-nitrophenyl) pyrazine 
carboxamide 2.14 g, 2-fluorophenol 0.54 ml and potassium carbonate 2.53 g were added, and the 
reaction liquor was stirred at 90°C for five hours, and thereafter, water was added. By recovering 
the formed precipitate by filtration, the title compound was obtained as yellow solid. 

Step 5 

Production of 5-benzvloxv-6-(7-fluorophenoxvV2-pvrazine-2-vI- 1 H-benzimidazole 
To dimethylfonnamide 16 ml suspension of N-(4-benzyloxy-5-(2-fluorophenoxy)-2 -nitrophenyl) 
pyrazine carboxamide 1.52 g, tin chloride (II) dihydrate 3.72 g was added, and the reaction liquor 
was stirred at 80°C overnight The reaction liquor was diluted with ethyl acetate, and it was 
washed successively with saturated aqueous sodium bicarbonate, water and saturated aqueous 
sodium chloride solution, and thereafter was dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and, by washing the obtained 
residue with mixed solvent of ethyl acetate and hexane, the title compound was obtained as 
yellow solid. 

1H-NMR (DMSO-d6) 6 : 5.15 and 5.17 (total 2H, each s), 6.78-6.93 (1H, m), 7.06-7.40 (9H, m), 
7.54 and 7.57 (total 1H, each s), 8.73 and 8.74 (total 1H, each s), 8.76-8.79 (1H, m), 9.43 and 
9.44 (total 1H, each d, J = 1.6 Hz). 
ESI-MS (m/e): 413 (M+H). 

Example 251 

5-(2-fluorO"phenoxvV2-pvrazine-2-vl-6-(2-cvano-pvrimidine-5-vloxv)-lH-benzimidazole 
Step 1 

Synthesis of 5-f 2-fluorophenox vV6-hydroxy-2-pvrazine-2-vl- 1 H-benzimidazole 
To tetrahydrofuran 10 ml and methanol 10 ml suspension of 
5-benzyloxy-6-(2-fluorpphenoxy)-2-pyrazine-2-yl-lH-benzimidazole 697 mg obtained in 
Example 250 was added 20 % palladium hydroxide-carbon catalyst 500 mg, and the reaction 
liquor was stirred at room temperature under a hydrogen atmosphere for one hour. The catalyst 
was eliminated by filtration with celite, and the solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: ethyl acetate), and the title compound was obtained as yellow solid. 

Step 2 

Production of 5-(2-fluoro-phenoxvV2-pyrazine-2-vl-6-(2-cvano- pvrimidine-5-vloxv) 
- 1 H-benzimidazole 

To N-methylpyrrolidinone 0.5 ml solution of 5-(2-fluorophenoxy)-6 
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-hydroxy-2-pyrazine-2-yl-lH-benzimidazole 7.0 mg obtained in Step 1 were added 
5-bromo-2-cyano-pyrimidine 7.0 mg and cesium carbonate 15 mg, and thereafter the reaction 
liquor was stirred at 90°C for 15 minutes. The reaction mixture was purified using reverse phase 
medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. The obtained fraction was diluted with ethyl acetate 
and was washed using saturated aqueous sodium bicarbonate, and thereafter was dried with 
anhydrous sodium sulphate. By eliminating the solvent under reduced pressure, the title 
compound was obtained as a colourless solid. 

1H-NMR(CD30D) 6 : 7.01-7.58 (5H, m), 7.64-7.82 (1H, m), 8.52 (2H, s), 8.67 (1H, s), 8.74 (1H, 

s),9.44(lH,s). 

ES1-MS (m/e): 426 (M+H). 

Example 252 

5-f2-fluoro-phenoxvV2-pvra2ine-2-vl-6-f6-cvano-pvridine-3-vloxvVlH-benzimidazole 
Using 5-(2-fluorophenoxy)-6-hydroxy-2-pyrazine-2-yl-lH-benzimidazole obtained in Example 
251 (Step 1) and 5-bromo-2-cyanopyridine, the title compound was obtained as yellow solid by 
the same process as in Example 251 (Step 2), a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 7.01-7.30 (5H, m), 7.42 (1H, dd, J = 8.6, 3.1 Hz), 7.55-7.77 (1H, m), 7.81 
(1H, d, J = 8.6 Hz), 8.39 (1H, d, J = 3.1 Hz), 8.71 (1H, s), 8.77 (1H, s), 9.47 (1H, s). 
ES1-MS (m/e): 425 (M+H). 

Example 253 

5-(2-fluoro-phenoxvV2-p\Tazine-2-vl-6-(6-trifluoro 

To N-methylpyrrolidinone 1 ml solution of 21 mg of 
5-(2-fluorophenoxy)-6-hydroxy-2-pyrazine-2-yl-lH-benzimidazole obtained in Example 251 
(Step 1) were added 5-bromo-2-trifluoromethyl-pyridine 16 mg, cesium carbonate 50 mg and 
copper (II) oxide 10 mg, and thereafter the reaction liquor was stirred at 130°C for five hours. 
The precipitate was separated by filtration, and thereafter the solution was purified using reverse 
phase medium pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. The obtained fraction was diluted with ethyl acetate 
and was washed using saturated aqueous sodium bicarbonate, and thereafter was dried with 
anhydrous sodium sulphate. By eliminating the solvent under reduced pressure, the title 
compound was obtained as a brown solid. 

1H-NMR(CD30D) 6 : 6.70-7.84 (6H, m), 7.49 (1H, dd, J = 8.8 Hz, 2.8 Hz), 7.78 (1H, d, J - 8.8 
Hz), 8.39 (1H, d, J = 2.8 Hz), 8.73 (1H, s), 8.80 (1H, s), 9.49 (1H, s). 
ESI-MS (m/e): 468 (M+H). 
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Example 254 

5- (2«6-difluoro-phenoxvM-fluoro-2-pyrazm^ 
-benzimidazole 

Stepl 

Synthesis of 23-difluoro-l-f6-methanesulphonvl>pvridine-3-vloxvV4-nitro-benzene 

To 3 ml N-methylpyrrolidinone solution of 2,3,4-trifluoro-nitrobenzene 135 mg were added 

6- methanesulphonyl-pyridin-3-oI 112 mg and potassium carbonate 100 mg, and the reaction 
liquor was stirred at 50°C for one hour. The reaction liquor was diluted with ethyl acetate, and it 
was washed successively with water and saturated aqueous sodium chloride solution, and 
thereafter was dried with anhydrous sodium sulphate. The solvent was eliminated by distillation 
under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate = 1/1), and the title compound was obtained. 

Step 2 

Synthesis of N-f2 < 3-difluoro-4-f6-methanesulphonvl-pvridine'3-vloxvV6'nitro-phenvn pvrazine 
carboxamide 

To methanol 3 ml solution of 2,3-difluoro-l-(6- methanesulphonyl-pyridine-3-yloxy)-4- 
nitro-benzene 22 mg were added 0.2 ml hydrazine monohydrate and about 0.01 g expanded 
Raney nickel catalysts, and the reaction liquor was stirred at room temperature for 15 minutes. 
The catalyst was eliminated by filtration by celite, and, by eliminating the solvent under reduced 
pressure, crude product was obtained. To pyridine 1 ml solution of the obtained crude product, 
pyrazine-2-carboxylic acid 12 mg and l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • 
monohydrochloride 25 mg were added, and the reaction liquor was stirred at room temperature 
overnight The reaction liquor was diluted with ethyl acetate, and it was washed successively with 
water and saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous 
sodium sulphate. The solvent was eliminated by distillation under reduced pressure, and the crude 
product was obtained. To trifluoroacetic acid 2 ml solution of crude product, fuming nitric acid 
0.1 ml was added, and the reaction liquor was stirred at 45°C overnight. The solvent was 
eliminated by distillation under reduced pressure, and thereafter, the obtained residue was refined 
by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 20/1), and obtained the title compound. 

Step 3 

Production of 54 2.6-difluoro-phenoxv)-4 -fluoro-2-pvrazine-2-vl -6-( 6-methanesulphonvl 
-p vridine-3 - vloxvV 1 H-benzimidazole 

To 0.5 ml N-methylpyrroIidinone solution of N-(2,3-difluoro-4-(6- 
methanesulphonyl-pyridine-3-yloxy)-6-nitro-phenyl) pyrazine carboxamide 8.6 mg were added 
2,6-difluoro phenol 8 mg and potassium carbonate 8 mg, and the reaction liquor was stirred at 
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90°C for ten minutes, and thereafter, tin chloride (II) dihydrate 75 mg was added, and the reaction 
liquor was stirred at 90°C overnight P-toluenesulfonic acid 3 mg was added furthermore, and the 
reaction liquor was stirred at 90°C for two hours. The precipitate was eliminated by filtration, and 
thereafter the solution was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the title compound was 
obtained as a brown solid. 

1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.93-6.99 (2H, m), 7.01-7.10 (1H, m), 7.30-7.45 (1H, m), 
7.47-7.51 (1H, m), 8.02 (1H, d, J - 8.6 Hz), 8.37 (1H, d, J - 2.3 Hz), 8.75 (1H, d, J = 2.3 Hz), 
8.80 (lH,s), 9.56 (lH,s). 
ESI-MS(m/e):514(M+H). 

Example 255 

5-(2.6-difluoro-phenoxvV7-fluoro-2-p\Tidm^^ 

zimidazole 

Stepl 

Synthesis of 2,3-difluoro-l-(2.6-difluoro-phenoxv)-4-nitro-benzene 

To 13 ml N-methylpyiTolidinone solution of 2,3,4-trifluoro-nitrobenzene 500 mg were added 
2,6-difluoro-phenol 470 mg and tetrabutylammonium bromide 1.5 g, and the reaction liquor was 
stiired at 130°C overnight. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 4/1), and the title compound was obtained. 

Step 2 

Production of 5-(2,6-difluoro-phenoxv)-7-fluoro-2-pvridine-2-vl-6- (6-ethanesulfonvl- 
pyridine-3-yloxv)- lH-benzimidazole 

2,3-difluoro-l-(2,6-difluoro-phenoxy)-4-nitro-benzene and 6-ethane sulfonyl-pyridin-3-ol 
obtained in Reference Example 4 were successively used, and, by the same process as in 
Example 254 (Step 2) and (Step 3), a process based on this or a combination of these with a 
normal procedure, the title compound was obtained as a white solid. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J « 7.4 Hz), 6.91-6.96 (1H, m), 7.14 
(2H, t, J = 8.4 Hz), 7.27-7.34 (1H, m), 7.48-7.54 (1H, m), 7.63 (1H, dd, J - 8.8, 2.7 Hz), 7.99 (1H, 
t, J - 7.6 Hz), 8.10 (1H, d, J = 8.8 Hz), 8.31-8.37 (1H, m), 8.59 (1H, d, J = 2.7 Hz), 8.70-8.76 (1H, 
m). 
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ESI-MS (m/e): 527 (M+H). 
Example 256 

5-(pvridine-2-vloxvV2-pvridine-2-vl-6-^ 

Using 5-fluoro^-(4-methanesuIphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and 2-hydroxypyridine, the title compound was obtained as a brown solid by the same process as 
in Example 14, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.09 (3H, s), 6.81 (1H, d, J = 8.2 Hz), 7.02 (2H, d, J = 8.6 Hz), 7.02-7.07 
(1H, m), 7.49-7.54 (1H, m), 7.55 (1H, s), 7.63 (1H, s), 7.71-7.77 (1H, m), 7.83 (2H, d, J = 8.6 
Hz), 7.98-8.03 (2H, m), 8.31 (1H, d, J = 7.6 Hz), 8.76 (1H, d, J = 4.3 Hz). 
ESI-MS (m/e): 459 (M+H). 

Example 257 

5-(2-difluoromethoxv-pvridine-3-vloxvV6-f4^ 
nzimidazole 

Using 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and 2-difluoromethoxy-pyridin-3-ol, the title compound was obtained as a straw-coloured solid 
by the same process as in Example 14, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.10 (3H, s), 7.05 (2H, d, J = 8.4 Hz), 7.13-7.20 (1H, m), 7.33-7.70 (4H, 
m), 7.48 (1H, t, J = 72.8 Hz), 7.87 (2H, d, J - 8.4 Hz), 7.92 (1H, d, J = 4.5 Hz), 8.01 (1H, t, J = 
7.4 Hz), 8.32 (1H, d, J = 7.8 Hz), 8.77 (1H, brs). 
ESI-MS (m/e): 525 (M+H). 

Example 258 

5-a-methyl-2-oxo-1.2-di hvdro-pvri^ 
-vl- 1 H-benzimidazole 

Using 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and l-methyl-2-oxo-l,2-dihydro-pyridin-3-ol, the title compound was obtained as a brown solid 
by the same process as in Example 14, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 3.04 (3H, s), 3.56 (3H, s), 6.06 (1H, td, J = 7.0, 2.7 Hz), 6.84 (172H, d, J = 
7.4 Hz), 6.88 (1/2H, dd, J = 7.4, 1.8 Hz), 7.05-7.15 (3H, m), 7.20 (1/2H, s), 7.28 (1/2H, d, J = 1.2 
Hz), 7.38 (1H, dd, J = 6.6, 4.7 Hz), 7.46 (1/2H, s), 7.60 (1/2H, s), 7.80-7.90 (3H, m), 8.36 (1H, t, 
J = 7.2 Hz), 8.62 (1H, d, J - 4.4 Hz). 
ESI-MS (m/e): 489 (M+H). 

Example 259 
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5-(2-difluoromethoxv-pvri dine-3-vloxvV6-(4^ 

midazole 

Stepl 

Synthesis of 5-fluoro-4-(4-ethane sulfonvl-phenoxvV2-nitro-phenvlamine 

Using 6-ethanesulfonyl-pyridin-3-ol, the title compound was obtained by the same process as in 

Example 14, a process based on this or a combination of these with a normal procedure. 

Step 2 

Production of 5-f2-difluoromethoxv-pvridine-3-vloxvV6-( r 4-ethanesulfonvl-phenoxvV2 
-pvridine-2-vl-lH-benzimidazole 

Using 5-fluoro-4-(4-ethanesulfonyl-phenoxy)-2-nitro-phenylamine and 2-difluoromethoxy- 
pyridin-3-ol, the title compound was obtained as a straw-coloured solid by the same process as in 
Example 14, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 1.20 (3H, t, J - 7.4 Hz), 3.15 (2H, q, J = 7.4 Hz), 7.04 (2H, d, J - 8.4 Hz), 
7.06-7.15 (1H, m), 7.30-7.70 (4H, m), 7.46 (1H, t, J = 72.9 Hz), 7.80 (2H, d, J - 8.4 Hz), 7.89 
(1H, d, J - 4.3 Hz), 7.99 (1H, t, J - 7.7 Hz), 8.30 (1H, d, J - 8.0 Hz), 8.74 (1H, brs) 
ESI-MS (m/e): 539 (M+H). 

Example 260 

5-(2-difluoromethoxv-pvridine-3-vlo^^ 
midazole 

Using 4-(2-difluoromethoxy-pyridine-3-yloxy)-5-(4-ethanesulfonyl-phenoxy)-benzene-l,2- 
diamine obtained in Example 259 (Step 2), the title compound was obtained as a straw-coloured 
solid by the same process as in Example 197, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 5 : 1.27 and 1.28 (total 3H, .each t, J = 7.4 Hz), 3.09 and 3.10 (total 2H, each q, 
J = 7.4 Hz), 6.98 and 6.99 (total 2H, each d, J - 9.0 Hz), 7.04-7.10 (1H, m), 7.23 and 7.42 (total 
1H, each s), 7.25-7.30 (1H, m), 7.36 and 7.37 (total 1H, each t, J = 73.0 Hz), 7.52 and 7.73 (total 
1H, each s), 7.80 and 7.81 (total 2H, each d, J = 9.0 Hz), 7.90-7.96 (1H, m), 8.58-8.63 (1H, m), 
8.68 and 8.69 (total 1H, each d, J = 2.4 Hz), 9.61 and 9.63 (total 1H, each d, J = 1.5 Hz). 
ESI-MS (m/e): 540 (M+H). 

Example 261 

5- (2,4-difluo ro-phenoxy>6-(4-ethanesu^ 

Using 4-fluoro-5-(4-ethanesulfonyl-phenoxy)-2-nitro-phenylamine obtained in Example 259 
(Step 1) and 2,4-difluoro-phenol, the title compound was obtained as a white solid by the same 
process as in Example 259, a process based on this or a combination of these with a normal 
procedure. 



©Rising Sun Communications Ltd 



http:ZAvww.risingsun.co.uk 



WOOS-063738 



198 



Caution : Translation Standard is 
Post-Edited Machine Translation 



1H-NMR(CD30D) 6 : 1.21 (3H, t, J = 7.4 Hz), 3.19 (2H, q, J « 7.4 Hz), 6.89-6.95 (1H, m), 
7.01-7.12 (2H, m), 7.1 1 (2H, d, J = 8.4 Hz), 7.23-7.67 (3H, m), 7.84 (2H, d, J = 8.4 Hz), 7.99 (1H, 
t, J = 7.4 Hz), 8.29 (1H, d, J = 8.2 Hz), 8.75 (1H, brs) 
ESI-MS (m/e): 508 (M+H). 

Example 262 

4-n-methvl-lH-imidazol-2-vl suIohanvl > i-6-( r 4-dimethvlcarbamovl-phenoxvV2 -pyridine- 2-yl 
-1 H-benzimidazole 

1 -methyl- lH-imidazole-2-thioi and 4-hydroxy-N,N-dimethylbenzamide were successively used, 

and, by the same process as in Example 67, a process based on this or a combination of these 

with a normal procedure, die title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 8 : 3.09 (6H, s), 3.87 (3H, s), 6.69 (1H, s), 6.74 (1H, s), 6.79-6.89 (2H, m), 

7.07 (2H, d, J = 8.4 Hz), 7.16 (1H, d, J = 2.0 Hz), 7.42 (2H, d, J = 8.4 Hz), 7.53 (1H, t, J - 7.6 

Hz), 7.64 (1H, d, J = 2.0 Hz), 8.17 (1H, d, J - 7.4 Hz). 

ESl-MS(m/e): 471 (M+H). 

Example 263 

4-(p vridin-2-vl sulphanv!V6-(4-dimethvlcarbamovl-phenox vV2-pvridine-2- vl- 1 H-benzimidazole 
Pyridine-2-thiol and 4-hydroxy-N,N-dimethyIbenzamide were successively used, and, by the 
same process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 6 : 3.05 (3H, s), 3.09 (3H, s), 6.90-7.08 (4H, m), 7.30-7.65 (6H, m), 7.85 (1H, 
t, J - 7.5 Hz), 8.37 (1H, d, J - 7.8 Hz), 8.45 (1H, d, J = 3.9 Hz), 8.62 (1H, d, J - 4.7 Hz). 
ESI-MS (m/e): 468 (M+H). 

Example 264 

4-(2.6^ifluoro-phenoxvV6-(4-methanesu 

2,6-difluoro-phenol and 4-methanesulphonyl-phenol were successively used, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 5 : 3.22 (3H, s), 6.25 (1H, s), 7.16-7.24 (3H, m), 7.49-7.54 (1H, m), 
7.60-7.66 (1H, m), 7.70-7.78 (1H, m), 7.95 (2H, d, J - 8.4 Hz), 8.02 (1H, m), 8.40 (1H, d, J = 4.7 
Hz), 8.70 (1H, d, J - 2.3 Hz), 8.78 (1H, d, J - 2.3 Hz). 
ESI-MS (m/e): 494 (M+H). 

Example 265 

4-n-methvl-2-oxo-1.2-dihvdro-pvridm^^ 
-vl- 1 H-benzimidazole 
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3- hydroxy-l -methyl- lH-pyridin-2-one and 4-methanesulphonyl-phenol were successively used, 
and, by the same process as in Example 67, a process based on this or a combination of these 
with a normal procedure, the title compound was obtained as a straw-coloured solid. 
1H-NMR(CD30D) 6 : 3.10 (3H, s), 3.63 (3H, s), 6.35 (1H, t, J = 7.1 Hz), 6.39 (1H, s), 7.06 (1H, 
s), 7.16 (2H, d, J - 8.0 Hz), 7.34 (1H, d, J = 7.2 Hz), 7.42-7.52 (1H, m), 7.53 (1H, dd, J = 6.8, 1.6 
Hz), 7.90 (2H, d, J = 8.0 Hz), 7.91-8.00 (1H, m), 8.28-8.38 (1H, m), 8.71 (1H, s). 

ESI-MS (m/e): 489 (M+H). 

Example 266 

4- (2,6-difluoro-phenoxvV6-(6-methanesulph 
dazole 

2,6-difluoro-phenol and 6-methanesulphonyl-pyridin-3-oI obtained in Reference Example 3 were 
successively used, and, by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained. 
1H-NMR(CD30D) 5 : 3.22 (3H, s), 6.39 (1H, s), 7.16-7.24 (2H, m), 7.21 (1H, d, J = 8.6 Hz), 
7.32-7.40 (1H, m), 7.54-7.58 (1H, m), 8.06 (1H, d, J - 8.6 Hz), 8.47 (1H, d, J = 2.3 Hz), 8.72 (1H, 
d, J = 2.3 Hz), 8.79 (1H, s), 9.56 (1H, s). 
ESI-MS (m/e): 496 (M+H). 

Example 267 

4-f2.6-difluoro-phenoxvV6-( r 6-metiianesulphonvl-pvridine-3-vloxvV2-pvridine-2-vl-lH-benzimi 
dazole 

Using 3-(2,6-difluoro-phenoxy)-5-(6-methanesulphonyl-pyridine-3-yloxy)-benzene-l,2-diamine 
obtained in Example 266, the title compound was obtained by the same process as in Example 
196 (Step 6), a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.32 (3H, s), 6.47 (1H, s), 7.19-7.26 (3H, m), 7.34-7.42 (1H, m), 
7.56-7.63 (2H, m), 8.05-8.1 1 (2H, m), 8.41 (1H, d, J = 8.6 Hz), 8.48 (1H, d, J = 2.3 Hz), 8.83 (1H, 
d, J = 4.7 Hz). 
ESI-MS (m/e): 495 (M+H). 

Example 268 

4-f2 < 6-difluoro-phenoxvV6-(6-ethanesulfonvl-pvridine-3-vloxvV2-pvrazine-2-vl-lH-ben 
ole 

2,6-difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol obtained in Reference Example 4 were 
successively used, and, by the same process as in Example 68, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.38 (1H, s), 7.10-7.25 
(3H, m), 7.32-7.40 (1H, m), 7.56 (1H, dd, J - 8.6, 2.3 Hz), 8.06 (1H, d, J = 9.0 Hz), 8.48 (1H, d, J 
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« 2.7 Hz), 8.72 (1H, d, J - 2.7 Hz), 8.79 (1H, s), 9.56 (1H, s). 
ESI-MS (m/e): 510 (M+H). 

Example 269 

4-(2.6-difluoro-phenoxvV6^6-ethanesulfonvl-pvrid^ 
Using 3-(2,6-difluoro-phenoxy)-5-(6-ethanes^ 

obtained in Example 268, the title compound was obtained by the same process as in Example 
196 (Step 6), a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 1.24 (3H, t, J - 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.44 (1H, s), 7.18-7.25 
(3H, m), 7.32-7.41 (1H, m), 7.55-7.62 (2H, m), 8.03-8.09 (2H, m), 8.41 (1H, d, J = 7.8 Hz), 8.49 
(1H, d, J - 2.3 Hz), 8.81 (1H, d, J = 4.7 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 270 

4-(2-fluoro-pwidine-3-vloxvV6-(6-methane 
zimidazole 

2-fluoro-pyridin-3-ol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 68, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR (DMSO-d6) 6 : 3.23 (3H, s), 6.09 (1H, d, J = 2.3 Hz), 6.35 (1H, d, J = 2.3 Hz), 7.28 
(1H, dd, J = 7.8, 5.5 Hz), 7.59-7.61 (1H, m), 7.66-7.67 (1H, m) 9 7.84-7.85 (1H, m), 8.6 (1H, d, J 
= 8.6 Hz), 8.70-8.74 (1H, m), 8.87 (1H, d, J = 2.3 Hz), 9.15 (1H, d, J = 1.6 Hz), 9.86 (1H, s). 
ESI-MS (m/e): 479 (M+H). 

Examples 271, 272 

4-(2-fluoro-pvridine-3-vloxvV6-( , 6-methanesulphonvl-pvridine-3-yloxyV2-pvridine-2-v 

lH-benzimidazole - _ and 

4-f2-oxo-1.2-dihvdro-pvridine-3-vloxvV6-f6-methanesulphonvl-pvridine-3-vloxvV2-pvridine-2- 
vl- 1 H-benzimidazole 

2-fluoro-pyridin-3-ol and 6-methanesulphonyl-pyridin -3-ol were successively used, and, by the 
same process as in Examples 108-1 and 108-2, a process based on these or a combination of these 
with a normal procedure, the title compound was respectively obtained. 

4-(2-fluon)-p\Tidine-3-vloxvV6-(6-methanesufr^ 
imidazole 

1H-NMR(CD30D) 6 : 3.23 (3H, s), 6.19 (1H, d, J - 2.3 Hz), 6.55 (1H, d, J = 2.3 Hz), 7.23 (1H, 
dd, J - 4.2, 2.1 Hz), 7.61-7.64 (2H, m), 7.67 (1H, dd, J = 8.6, 2.7 Hz), 7.84-7.85 (1H, m), 8.02 
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(1H, td, J - 7.8, 1.6 Hz), 8.09 (1H, d, J = 8-6 Hz), 8.16 (1H, d, J = 7.8 Hz), 8.51 (1H, d, J = 2.3 
Hz), 8.68 (1H, d, J = 4-7 Hz). 
ESI-MS (m/e): 478 (M+H). 

6-(6-metfaanesulphonvl-pvridine-3-vloxvM-(2-oxo-1.2-dihvdro-pvridme-3-vloxv)-2- 
pyridine-2-vl-lH-benzimidazole 

1H-NMR (DMSO-d6) 8 : 3.25 (3H, s), 6.61-6.62 (2H, m), 6.97-7.00 (2H, m), 7.63-7.67 (2H, m), 
8.02-8.1 1 (4H, m), 8.56 (1H, d, J - 2.3 Hz), 8.74 (1H, d, J « 4-7 Hz), 10.33 (1H, s) 
ESI-MS (m/e): 476 (M+H). 

Example 273 

442-fluoro-pvridine-3-vIoxvV6-(4-methaDesulphonvl-phenoxvV2-pvridine-2-vl-lH 
-benzimidazole 

2- fiuoro-pyridin-3-ol and 4-methanesulphonyl-phenol were used successively, and, by the same 
process as in Example 67, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 5 : 3.13 (3H, s), 6.67 (1H, d, J = 2.0 Hz), 7.21-7.25 (2H, m), 7.35-7.39 (2H, 
m), 7.60-7.63 (1H, m), 7.77-7.82 (1H, m), 7.95-7.97 (2H, m), 8.00-8.09 (2H, m), 8.36 (1H, d, J - 
8.2 Hz), 8.83 (1H, d, J - 4.7 Hz). 
ESI-MS (m/e): 477 (M+H). 

Example 274 

4- (l-methvl-2-oxo-1.2-dihvdro-pvridine-3-^ 
lH-benzimidazole 

Stepl 

Synthesis of 5 -(4 -ethane sulfonvl-phenoxvV3-n-methvl-2-oxo-1.2-dihvdro- 

pvridine-3-vloxvVbenzene-l .2-diamine 

3- hydroxy-l -methyl- lH-pyridin-2-one and 4-ethanesulphonyl-phenol were successively used, 
and, by the same process as in Example 67 (Step l)-(Step 4), a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as brown oily 
substance. 

Step 2 

Production of 4-(l -methvl-2-oxo- 1 .2-dihydro-pyridine-3-yloxvV6 -(4-ethanesulfonyl- 

phenoxvV 2-p vridine-2-vl- 1 H-benzimid azole 

Using 

5 - (4-ethanesulfonyl-phenoxy)-3 -( 1 -methy 1-2-oxo- 

mine obtained in (Step 1), the title compound was obtained as a white solid by the same process 
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as in Example 204 (Step 2), a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J - 7.4 Hz), 3.65 (3H, s), 6.37 (1H, t, 
J = 7.2 Hz), 6.42 (1H, s), 7.09 (1H, s), 7.20 (2H, d, J = 8.8 Hz), 7.37 (1H, d, J = 6.6 Hz), 
7.46-7.54 (1H, m), 7.55 (1H, d, J = 6.0 Hz), 7.88 (2H, d, J = 8.8 Hz), 7.94-8.02 (1H, m), 8.36 (1H, 
d,J = 7.6 Hz), 8.73 (1H, s). 
ES1-MS (m/e): 503 (M+H). 

Example 275 

4-n-methvl-2-oxo-1.2-dihvdro-pwidine-3-vloxyV6-^^ 
-2rvl-l H-benzimidazole 

3- hydroxy- 1 -methyl- 1 H-pyridin-2-one and 4-(propane-2-sulfonyl)-phenol were successively used, 
and, by the same process as in Example 274, a process based on this or a combination of these 
with a normal procedure, the title compound was obtained as a white solid. 
1H-NMR(CD30D) 5 : 1.27 (6H, d, J = 6.8 Hz), 3.27-3.38 (IH, m), 3.65 (3H, s), 6.37 (1H, t, J = 
7.4 Hz), 6.42 (1H, s), 7.10 (1H, s), 7.20 (2H, d, J = 8.8 Hz), 7.35-7.45 (1H, m), 7.47-7.54 (IH, m), 
7.55 (IH, d, J = 6.8 Hz), 7.85 (2H, d, J = 8.8 Hz), 7.27-8.03 (IH, m), 8.30-8.40 (IH, m), 8.74 (IH, 
s). 

ESI-MS(m/e):517(M+H). 
Example 276 

4- f2 < 6-difluoro-phenoxvV6-f6-ethanesulphonvl>pvridin-3-vloxv)-2-(lH-pyrazol-3-vl)-lH-benzim 
idazole 

Using 3 -(2,6-difluoro-phenoxy)-5-(6-ethane sulfony l-pyridin-3 -yloxy)-benzene- 1 ,2-diamine 
obtained in Example 268 and lH-pyrazole-3-carboxaldehyde, the title compound was obtained by 
the same process as in Example 202, a process based oh this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 3.37 (2H, q, J - 7.4 Hz), 6.28-6.32 (IH, m), 7.09 
(IH, s), 7.19 (2H, t, J = 8.2 Hz), 7.34 (IH, s), 7.52 (IH, t, J = 4.5 Hz), 7.83 (IH, s), 8.04 (IH, d, J 
= 8.6 Hz), 8.46 (IH, d, J = 2.7 Hz). 
ESI-MS(m/e): 498 (M+H). 

Example 277 

4-a-methvl-2-oxo-1.2-d ihvdro-pvridin -3-vloxv^-6-r4-fN.N-dim ethvlamino 
sulfonvl)-phenoxvV2-pvridin-2-vl- 1 H-benzimidazole 

3 -hydroxy- 1 -methyl- 1 H-pyridin-2-one and 4-(N,N-dimethylamino sulfonyl)-phenol were 
successively used, and, by the same process as in Example 274, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as a pale yellow 
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solid. 

1H-NMR (DMS0-d6) 5 : 2.58 (6H, s), 3.48 (3H, s), 6.21 (1H, t, J = 7.1 Hz), 6.31 (1H, s), 6.91 
(1H, s), 7.16 (2H, d, J = 8.8 Hz), 7.30 (1H, d, J = 6.4 Hz), 7.52 (1H, dd, J = 7.5, 5.7 Hz), 7.60 (1H, 
d, J = 5.1 Hz), 7.71 (2H, d, J - 8.8 Hz), 7.99 (1H, td, J = 7.8, 1.6 Hz), 8.27 (1H, d, J = 7.8 Hz), 
8.73(lH,d,J = 4.6 Hz). 
ESI-MS(m/e):518(M+H). 

Example 278 

4-(2-chloro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3-yloxy)-2-pyrazin-2-yl-lH-benzimidazole 
Stepl 

Synthesis of 3-(2-chloro-phenoxy)-5 -(6-ethane sulfonyl-pyridin -3-yIoxy)- benzene- 1,2-diamine 
2-chlorophenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and the title 
compound was obtained as brown oily substance by the process of Example 67 (Step 1) to (Step 
4), by a method based on this, or by combining these with the normal method. 

Step 2 

Production of 4-(2-chloro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3- 

yloxy)-2-pyrazin-2-yl- 1 H-benzimidazole 

Using 3-(2-chloro-phenoxy)-5-(6-ethane sulfony l-pyridin-3-yloxy)-benzene- 1 ,2 -diamine obtained 
in (Step 1), the title compound was obtained as a white solid by the same process as in Example 
205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 6.9 Hz), 3.39 (2H, q, J = 6.9 Hz), 6.28 (1H, d, J = 2.0 Hz), 
7.10-7.20 (1H, m), 7.28-7.31 (2H, m), 7.39-7.43 (1H, m), 7.57 (2H, td, J - 8.3, 4.2 Hz), 8.05 (1H, 
d, J = 8.6 Hz), 8.48 (1H, d, J = 2.7 Hz), 8.72 (1H, d, J = 2.3 Hz), 8.79-8.80 (1H, m), 9.58 (1H, s). 
ESI-MS(m/e): 508 (M+H). 

Example 279 

4-(2-fluoro-phenoxy)-6-(6-ethane sulfony l-pyridin-3-yloxy)-2 -pyrazin-2-yl-lH -benzimidazole 
2-fluoro-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 8 : 1.24 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.40 (1H, s), 7.10-7.20 
(1H, m), 7.28-7.34 (4H, m), 7.57 (1H, dd, J = 8.6, 2.7 Hz), 8.06 (1H, d, J = 8.6 Hz), 8.48 (1H, d, J 
= 2.7 Hz), 8.72 (1H, d, J = 2.3 Hz), 8.79-8.80 (1H, m), 9.56 (1H, s). 
ESl-MS(m/e): 492 (M+H). 

Example 280 

4-(2-trifluoromethvl-phenoxv)-6-( 6-ethane sulfonvl-pvridin-3-vloxvV2-pyrazine 
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-2-yl-lH-benzimidazole 

2- trifluoromethyl-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4Hz), 3.40 (2H, q, J « 7.4Hz), 6.50 (1H, d, J = 2.0Hz), 
7.24 (2H, d, J = 7.8Hz), 7.38 (1H, t, J = 7.8Hz), 7.59 (1H, dd, J = 8.6, 2.7Hz), 7.64 (1H, t, J = 
7.6Hz), 7.81 (1H, d, J = 7.8Hz), 8.06 (1H, d, J = 8.6Hz), 8.50 (1H, d, J = 2.7Hz), 8.71 (1H, d, J = 
2.3Hz), 8.78-8.79 (1H, m), 9.54-9.55 (1H, m) 
ESI-MS(m/e): 542 (M+H). 

Example 281 

4-(l -methvl-2-oxo-l .2-dihvdro-pvridin-3-vloxvV6-r4-cvclopropane sulfonvl-phenoxvV2- 

pvridin-2-vl-lH-benzimidazole 

3- hydroxy-l-methyl-lH-pyridin-2-one and 4-cyclopropane sulphonyl phenol were successively 
used, and, by the same process as in Example 274, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as a pale yellow solid. 
1H-NMR (DMSO-d6) 5 : 1.01-1.15 (4H, m), 2.81-2.90 (1H, m), 3.51 (3H, s), 6.24 (1H, t, J - 7.0 
Hz), 635 (1H, d, J = 2.0 Hz), 6.95 (1H, d, J = 2.0 Hz), 7.18 (2H, d, J = 9.0 Hz), 7.33 (1H, dd, J = 
7.5, 1.8 Hz), 7.53-7.57 (1H, m), 7.63 (1H, dd, J = 6.8, 1.8 Hz), 7.87 (2H, d, J = 9.0 Hz), 8.02 (1H, 
td, J = 7.8, 1.8 Hz), 8.31 (1H, d, J = 8.0 Hz), 8.75 (1H, d, J = 4.1 Hz). 
ESI-MS(m/e):515(M+H). 

Example 282 

4- (2,6-difluoro-phenoxy)-6-(6-ethane sulfonyl-pyridin-3-yloxy)-2 -(l-methyl-pyrazol-3-yl) 
-lH-benzimidazole 

Using lH-l-methyl-pyrazole-3-carboxylic acid and 3-(2,6-difluoro-phenoxy)-5-(6-ethane 
sulfonyl-pyridin-3-yloxy)-benzene-l, 2 -diamine obtained in Example 268, the title compound was 
obtained by the same process as in Example 203, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J - 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 4.12 (3H, s), 6.61 (1H, s), 
7.19 (1H, d, J - 2.3 Hz), 7.22 (1H, s), 7.25 (2H, dd, J = 5.6, 2.3 Hz), 7.37-7.43 (1H, m), 7.62 (1H, 
dd, J = 8.6, 2.7 Hz), 7.93 (1H, d, J - 2.3 Hz), 8.08-8.09 (1H, m), 8.51 (1H, d, J = 2.3 Hz). 
ESI-MS(m/e): 512 (M+H). 

Example 283 

4-f3-trifluoromethvl-phenoxvV6-( f 6-ethane sulfonvl-pvridin-3-vloxvV2- pyrazin-2 

-yl-m-benzimidazole 

3-trifluoromethyl-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the 
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same process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.39 (1H, s), 7.25-7.37 
(5H, m), 7.57 (1H, dd, J = 4.3, 2.2 Hz), 8.06 (1H, d, J = 8.6 Hz), 8.48 (1H, d, J - 2.7 Hz), 8.72 
(1H, d, J = 2.7 Hz), 8.79 (1H, s), 9.56 (1H, s) 
ESI-MS(m/e): 542 (M+H). 

Example 284 

4-(4-trifluoromethvl-phenoxyV6-(6-ethane 
sulfonvl-pvridin'3-vloxvV2-pvrazin-2-vl- 1 H-benzimidazole 

4-trifluoromethyl-phenol and 6-ethane sulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.80 (1H, s), 7.32 (2H, d, 
J - 8.6 Hz), 7.66-7.64 (1H, m), 7.72 (2H, d, J = 8.6 Hz), 8.08 (1H, d, J = 9.0 Hz), 8.54-8.56 (1H, 
m), 8.70-8.73 (1H, m), 8.78 (1H, s), 9.50 (1H, s) 
ESI-MS(m/e): 542 (M+H). 

Example 285 

4-(2«3-difluoro-phenoxvV6-( 6-ethane sulfonvl-pvridin-3-vloxvV 2-pvrazin-2-vl-lH 

-benzimidazole 

2,3-difluoro-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and the title 
compound was obtained by the same process as in Example 278, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J - 7.3 Hz), 3.40 (2H, q, J = 7.3 Hz), 6.59 (1H, d, J - 1.6 Hz), 
7.12-7.18 (4H, m), 7.60 (1H, dd, J = 9.0, 2.7 Hz), 8.07 (1H, dd, J = 8.6, 0.8 Hz), 8.51 (1H, d, J = 
2.3 Hz), 8.71 (1H, d, J - 2.3 Hz), 8.79 (1H, dd, J = 2.7, 1.4 Hz), 9.53 (1H, d, J = 1.6 Hz). 
ESI-MS(m/e):510(M+H). 

Example 286 

4-( , 2-cvano-phenoxvV6-( f 6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH -benzimidazole 
2-cyanophenol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the tide compound was obtained. 

1H-NMR(CD30D) b : 3.23 (3H, s), 6.86 (1H, d, J = 2.0 Hz), 7.21 (1H, d, J = 8.2 Hz), 7.33-7.37 
(2H, m), 7.62-7.67 (3H, m), 7.84 (1H, d, J - 7.8 Hz), 8.04-8.11 (2H, m), 8.36 (1H, d, J « 7.8 Hz), 
8.54 (1H, d, J - 2.7 Hz), 8.82 (1H, d, J = 4.7 Hz). 
ESI-MS(m/e): 484 (M+H). 
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Example 287 

4-(2.4-difluoro-phenoxvV6-(6-ethane sulfonvl-p\aidin-3-vloxvV2-pvridin-2 -vl-lH- 

benzimidazole 

2.4- difluoro-phenol and 6-ethane sulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.1 1 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.51 (1H, d, J - 2.0 Hz), 

7.05- 7.10 (2H, m), 7.37-7.39 (1H, m), 7.46-7.59 (3H, m), 7.98-8.02 (2H, m), 8.26 (1H, d, J = 7.8 
Hz), 8.56 (1H, d, J = 2.7 Hz), 8.73 (1H, d, J = 4.3 Hz) 

ESI-MS(m/e): 509 (M+H). 

Example 288 

4-(pyridin-2-yl 

sulphanvn-6-(6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-benzimidazole 
Pyridine-2-thiol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as yellow solid. 

1H-NMR (CDC13) 6 : 3.22 (3H, s), 7.03 (1H, d, J - 8.0 Hz), 7.06-7.10 (1H, m), 7.34 (1H, d, J = 
2.1 Hz), 7.37-7.41 (1H, m), 7.43 (1H, dd, J = 8.8, 2.8 Hz), 7.52 (1H, td, J = 7.8, 2.2 Hz), 7.64 (1H, 
d, J - 2.1 Hz), 7.88 (1H, td, J = 7.8, 1.8 Hz), 8.03 (1H, d, J - 8.8 Hz), 8.39 (1H, d, J - 7.8 Hz), 
8.45 (1H, dd, J = 4.9, 1.0 Hz), 8.51 (1H, d, J = 2.3 Hz), 8.64 (1H, d, J = 4.1 Hz). 
ESI-MS(m/e): 476 (M+H). 

Example 289 

4-(2,6-difluoro-phenoxvV6-f 6-ethane sulfonvl-pvridin-3 -vloxvV 5 -fluoro-2 -pvrazin-2-vl - 1 H 
-benzimidazole 

2.6- difluoro-phenol, 6-ethane sulfonyl-pyridin-3-oi and pyrazine-2-carboxylic acid were 
successively used, and, by the same process as in Example 119, a process based on this or a 
combination of these with a normal procedure, the title compound was obtained as pale yellow 
solid. 

1H-NMR (CDC13) 8 : 1.30 and 1.32 (total 3H, each t, J = 7.4 Hz), 3.38 and 3.40 (total 2H, each q, 
J = 7.4 Hz), 6.96-7.03 (2H, m), 7.10-7.20 (1H, m), 7.14 and 7.52 (total 1H, each d, J = 6.0 Hz), 
7.34 and 7.38 (total 1H, each dd, J = 8.6, 2.8 Hz), 8.03 and 8.06 (total 1H, each d, J = 8.6 Hz), 
8.48 and 8.52 (total 1H, each d, J - 2.8 Hz), 8.55-8.72 (2H, m), 9.38 and 9.62 (total 1H, each d, J 
= 1.5 Hz). 

ESI-MS(m/e): 528 (M+H). 
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Example 290 

4-(2.6-difluoro-phenoxvV6-(6-ethane 

sulfonvl-pvridin-3-vloxvV5-fluoro-2-pvridin>2>vl-lH>benzimidazole 

Using 3-(2,6-difluoro-phenoxy)-4-fluoro-5-(6-ethane sulfonyl-pyridin-3-yloxy) -benzene -1,2- 
diamine obtained in Example 289, the title compound was obtained as a brown solid by method 
of Example 196 (Step 6), a method based on this, or a combination of these with a normal 
method. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.94-7.01 (2H, m), 
7.04-7.50 (4H, m), 7.79-7.95 (1H, m), 7.99-8.07 (1H, m), 8.23 and 8.37 (total 1H, each d, J = 7.0 
Hz), 8.48 (1H, s), 8.60-8.68 (1H, m) 
ESI-MS(m/e): 527 (M+H). 

Example 291 

4-( r 2.6-difluoro-phenoxvV6-( r 6-ethane 

sulfonvl-pvridine-3 -vloxvV 5-fluoro-2-( 1 -m ethyl- 1 H-p vrazol-3 -vlV 1 H-benzimidazole 
Using 3-(2,6-difluoro-phenoxy)-4-fluoro-5-(6-ethanesulfonyl-pyridin-3-yloxy) benzene- 
1,2-diamine obtained in Example 289, and lH-l-methyl-pyrazole-3-carboxylic acid, the title 
compound was obtained as a pale yellow solid by the same process as in Example 203, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.23 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J - 7.4 Hz), 4.02 (3H, s), 6.94 (1H, s), 
7.01-7.12 (2H, m), 7.14-7.23 (1H, m), 7.29 (1H, d, J = 5.4 Hz), 7.51 (1H, d, J = 8.0 Hz), 7.70 (1H, 
s), 8.06 (1H, d, J = 8.6 Hz), 8.50 (1H, s) 
ESI-MS(m/e): 530 (M+H). 

Example 292 

4-(2.6-difluoro-phenoxvV6-(6-methanesulphonvl 
nzimidazole 

2,6-difluoro-phenol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 290, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as pale-brown solid. 

1H-NMR (CDCD) 6 : 3.21 (3H, s), 6.98 (2H, t, J = 8.0 Hz), 7.05-7.50 (4H, m), 7.80-7.93 (1H, m), 
8.03 (1H, t, J = 8.8 Hz), 8.23 and 8.37 (total 1H, each d, J = 8.4 Hz), 8.47 (1H, s), 8.61 and 8.67 
(total 1H, eachs). 
ESI-MS(m/e):513(M+H). 

Example 293 

l-f2-(6-(4-f2-hvdroxv-ethyl]-phenoxv 
hanone 
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Using 4-bromo phenethyl-alcohol, the title compound was obtained as a white solid the same 
method as in an example 122, a method based on this, or a combination of these with a normal 
method. 

1H-NMR (CDC13) 5 : 1.05-2.90 (10H, m), 3.00-4.45 (4H, m), 5.20-5.45 (1H, m), 6.80-7.70 (7H, 
m), 7.85-7.95 (1H, m), 8.20-8.45 (1H, m), 8.50-8.80 (1H, m) 
ESI-MS(m/e): 443 (M+H). 

Example 294 

1- f2-( r 6-f4-f5-memvl-fl3,41oxadiazol-2-vl1-phenoxvV2-pvridm-2-vl-3H-ben2imidazol-5-vl)-pvrr 
olidin- 1 -vlVetfaanone 

Using 2-(4-bromophenyl)-5-methyl-[ 1,3,4] oxadiazole, the title compound was obtained as a 
colourless oily substance by the same process as in Example 122, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.40-2.80 (10H, m), 3.50-3.95 (2H, m), 5.10-5.50 (1H, m), 6.90-7.60 (5H, 

in), 7.82-8.10 (3H, m), 8.35-8.45 (1H, m), 8.60-8.75 (1H, m). 

ESI-MS(m/e):481(M+H). 

Example 295 

1 -( > 2-( , 6-( r 4-r2-methvl-oxazol-5-vl1-phenoxvV2-pyridin-2-vl-3H-benzimidazol-5>vlVp vrrolidin- 1 -v 
D-ethanone 

Using 5-{4-bromophenyl)-2-methyl-oxazole, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 1.66-2.66 (10H, m), 3.53-3.94 (2H, m), 5.21-5.57 (1H, m), 6.93-7.92 (9H, 
m), 8.30-8.69 (2H, m), 10.61-10.97 (1H, m) 
ESl-MS(m/e): 480 (M+H). 

Example 296 

2- hydroxY-l-(2-(6-(4-memanesulpto^ 
lidin-l-vl)-etfaanone 

Using 5-(4-memanesulphonyl-phenoxy)-2-pyridm^ 

enantiomer B obtained in Example 163, the title compound was obtained as a white solid by the 
same process as in Example 168, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.84-2.16 (3H, m), 2.24-2.43 (1H, m), 3.12 and 3.14 (total 3H, each s), 
3.49-4.24 (4H, m), 5.17-5.38 (1H, m), 7.20-7.58 (5H, m), 7.93-8.04 (3H, m), 8.26-8.30 (1H, m), 
8.73 (lH,s) 

ESI-MS(m/e): 493 (M+H). 
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Examples 297, 298 

l-f2-(6-(6-ethane 

sulfonvl-pvridmO-vloxvV2^ 

1 424 6-(5-chloro-pSTidin-2-vloxyV2-pvridin-2-vl-^^ 

ne 

Using 5-chloro-2-ethane sulfonyl-pyridine, the title compounds were respectively obtained by the 
same process as in Example 122, a process based on this or a combination of these with a normal 
procedure. * : v 

1 424 64 6-ethane sulfonvl-pvridin-3>vloxvV2-pvridin-2-vl-3H-benzimidazol-5>vl-V pvrrolidin 
-1-vlVethanone 

1H-NMR (CDC13) 6 : 1.00-1.34 (3H, m), 1.44-2.41 (7H, m), 3.11-3.89 (4H, m), 5.05-5.47 (1H, 
m), 6.73-8.72 (9H, m), 10.89-1 1.47 (1H, m). 
ESI-MS(m/e): 492 (M+H). 

l-f2-(6-r5-chloro-pvridin-2-vloxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVpvrrolidi 
ethanone 

1H-NMR (CDC13) 5 : 1.51-2.33 (7H, m), 3.41-3.90 (2H, m), 5.03-5.45 (1H, m), 6.79-8.67 (9H, 
m), 10.80-1 1:00 (lH,m). 
ESI-MS(m/e): 434 (M+H). 

Example 299 

5-f4-methanesulphonvl-phenoxvV2-pvrazin-2-vl-6-pmolidin-2-vl-lH-benzimidazo enantiomer 

A and enantiomer B 

Stepl 

Synthesis of 2.2.2-trifluoro-l-(2-f6-(4-methanesulphonvl-phenoxvV2- pvrazin-2-vl 
-3H-benzimidazol-5 -vlVpyrrolidin-l -ylVethanone 

To 1 ml of a pyridine solution of 53 mg l-(2-(4,5-diamino-2 
-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidin- 1 -y l)-2,2,2-trifluoro-ethanone obtained from 
Example 162 (Step 6) were added successively pyrazine-2-carboxylic acid 14.5 mg, 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide monohydrochloride 27.0 mg, and the reaction 
liquor was stirred at room temperature for three hours. The reaction liquor was diluted with 
saturated aqueous sodium chloride solution and extraction was carried out with ethyl acetate. The 
organic layers were combined, and washed successively with saturated ammonium chloride 
aqueous solution, saturated aqueous sodium bicarbonate and thereafter, was dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was dissolved in toluene 1 ml, and p-toluenesulfonic acid monohydrate 9.9 mg 
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was added, and the reaction liquor was stirred at 120°C for six hours. After cooling, the reaction 
liquor was diluted with ethyl acetate, washed successively with saturated aqueous sodium 
bicarbonate, saturated aqueous sodium chloride solution, then dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the residue was 
refined by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol = 9/1), and the title compound was obtained as oily 
substance. 

Step 2 

Synthesis of 5-(4-methanesulphonvl-phenoxvV2-pvrazin -2-vl-6-pvrrolidin-2 

-vl- 1 H-benzimidazole 

To a solution of 2,2,2-trifluoro-l-(2-(6-(4 -methanesulphonyl-phenoxy) -2-pyrazin-2-yl-3H- 
benzimidazol- 5-yl)-pyrrolidin-l-yl)-ethanone 40 mg dissolved in a mixture of methanol 1.6 ml 
and water 0.4 ml was added potassium carbonate 55 mg, and the reaction liquor was stirred at 
room temperature overnight. The reaction liquor was concentrated under reduced pressure, and 
saturated ammonium chloride aqueous solution was added to the residue and thereafter, it was 
extracted with chloroform and was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and it was refined by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), 
chloroform/methanol/aqueous ammonia - 90/10/1) and the title compound was obtained as oily 
substance. 

Step 3 

Production of 5-(4-methanesulphonvl-phenoxvV 2-pvrazin-2-vl-6-pvrrolidin-2-vl-l H 
-benzimidazole enantiomer A and enantiomer B 

5-(4-methanesulphonyl-phenoxy)-2-pyraz^ 7.2 mg was 

optically-resolved on optical resolution column (CHIRALPAK AD 2cm phi x 25 cm L (Diacel 
Chemical Industries, Ltd.), moving phase: hexane/ethanol/diethylamine 20/80/0.1, flow rate 10 
ml/min) and enantiomer A (retention time: 21.5 min), enantiomer B (retention time = 25.3 min) 
were respectively obtained as a yellow oily substance. 

Example 300 

M2-(6-(4-methanesulphonvl-phenoxvV2-pvra 
hanone Enantiomer A 

Using 5-(4-methanesulphonyl-phenoxy)-2- pyrazin-2-y l-6-pyrrolidin~2-y 1- 1 H -benzimidazole 
enantiomer A obtained in Example 299, the tide compound was obtained as an oily substance by 
the same process as in Example 164, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR (CDC13) 5 : 1.80-2.42 (7H, m), 3.00-3.09 (3H, m), 3.57-3.90 (2H, m), 5.10-5.43 (1H, 
m), 7.02-8.00 (6H, m), 8.57-8.73 (2H, m), 9.55-9.48 (1H, m). 
ESI/MS(m/e): 478 (M+H). 

Example 301 

1 ~(2-( 6-(4-methanesulphoDyl-phenoxvV2-pvrazin-2-vl-3H-benzimidazol-5- vlVpviTolidin- 1 -vlVet 
hanone cnantiomer B 

Using 5-(4-methanesulphonyl-phenoxy)- 2-pyrazin-2-yl-6- pyrrolidin-2-yl-lH- benzimidazole 
cnantiomer B obtained in Example 299, the title compound was obtained as an oily substance by 
the same process as in Example 164, a process based on this or a combination of these with a 
normal procedure. 
ESl-MS(m/e): 478 (M+H). 

Example 302 

l-(2-f6-(6-fpropane-2-sulfonvl1-pvridin-3-vloxvV2-pvridin-2-vl-3H-benzinudazol-5-vn- 
pyrrolidin- 1 -ylVethanone 

Using 5-chloro-2-(propane-2-sulfonyl)-pyridine, the title compound was obtained by the same 
process as in Example 122, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.11-1.40 (6H, m), 1.55-2.43 (7H, m), 3.54-3.89 (3H, m), 5.11-5.48 (1H, 
m), 6.67-8.72 (9H, m), 1 1.00-1 1.69 (1H, m) 
ESI-MS (m/e): 506 (M+H). 

Example 303 

l-f2-(6-(4-methanesulphonvl-phenoxvV2-pv^ 
phenvl-propan- 1 -one 

Using 3 -phenyl-propionic acid, the title compound was obtained as a colourless oily material by 
the same method as in an example 296, a method based on this, or a method which combined 
these and the normal method. 

1H-NMR (CDC13) 6 : 1.10-3.10 (11H, m), 3.40-4.00 (2H, m), 4.90-5.30 (1H, m), 6.80-8.00 (13H, 
m), 8.30-8.50 (1H, m), 8.60-8.75 (1H, m), 10.50-1 1.20 (1H, m). 
ESI-MS(m/e): 567 (M+H). 

Example 304 

1- (2-(6-(4-methanesulphonvl^ 
hane thione 

To 1 ml of chloroform solution of 5-(4-methanesulphonyl-phenoxy)- 

2- pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole enantiomer B 20mg obtained in Example 163, 
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ethyl dithioacetate 0.010 ml were added, and the reaction liquor was stirred at room temperature 
overnight. The reaction liquor was diluted with chloroform, then washed successively with 
saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution and was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure, and it was refined by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 9/1), to obtained 
the title compound as a white solid. 

1H-NMR (CDC13) 6 : 1.50-2.80 (7H, m), 3.00-3.20 (3H, m), 3.60-4.40 (2H, m), 5.30-5.50 (1H, 
m), 7.00-7.60 (5H, m), 7.80-8.00 (3H, m), 8.30-8.50 (1H, m), 8.60-8.75 (1H, m). 
ESl-MS(m/e): 493 (M+H). 

Example 305 

2-fluoro-l-f2-(6-f4-methanesulphonyl-phenoxyV2-pvridin-2-vl-3H-benzimidazol-5-vn 
-pvrrolidin- 1 -vlVethanone 

Using sodium fluoroacetate, the title compound was obtained by the same process as in Example 

168, a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.67-2.40 (4H, m), 3.00-3.13 (3H, m), 3.51-4.00 (2H, m), 4.48-5.06 (2H, 

m), 5.18-5.46 (1H, m), 7.02-7.69 (5H, m), 7.80-7.98 (3H, m), 8.34-8.44 (1H, m), 8.53-8.70 (1H, 

m), 10.82-11.12 (1H, m). 

ESI-MS(m/e): 495 (M+H). 

Example 306 

l-(2-( f 2-f5-bromo-p\Tidin-2-vn-6-f4-methanesulphonvl-phenoxvV3H-ben2imidazol-5-vn- 
pvrrolidin- 1 -vlVethanone 
Step 1 

Synthesis of 4-bromo-5-(4-methanesulphony l-phenoxvV2-nitro-phenylamme 
To N,N-dimethylformamide 50 ml solution of 4-bromo-5-fluoro-2-nitrophenyl amine 6.4 g, 
4-methanesulphonyl-phenol 5.2 g, potassium carbonate 5.7 g were added successively, and the 
reaction liquor was stirred at 120°C for three hours. Water 200 ml was added to the reaction 
liquor and the precipitated solid was recovered by filtration and was dried, and the title compound 
was obtained as a brown solid. 

Step 2 

Synthesis of 2-f4-amino-2-f4-methanesulphonyl-phenoxvV5-nitro-phenyn-pyrrole-l- carboxvlic 
acid t-butyl ester 

To a solution of 4-bromo-5-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine 10.3 g in 
dimethoxyethane 100 ml, l-(t-butoxycarbonyl) pyrrole-2-boronic acid 7.9 g, dichlorobis triphenyl 
phosphine palladium 1.8 g, saturated sodium carbonate aqueous solution 50 ml and water 50 mi 
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were added successively, and under a nitrogen atmosphere, the reaction liquor was stirred at 80°C 
for one hour. After cooling, the reaction liquor was filtered with cellite, and the filtrate was 
diluted with ethyl acetate, and washed successively with water, saturated aqueous sodium 
chloride solution and thereafter, was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel column chromatography (eluent: hexane / ethyl acetate = 1/1) and the title compound 
was obtained as brown oily substance. 

Step 3 

Synthesis of 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidine-l -carboxylic 
acid t-butyl ester 

To a solution of 2-(4-amirio-2-(4-methanesulphonyl-phenoxy) -5-nitro-phenyl) 
•pyrrole- 1 -carboxylic acid t-butyl ester 12g in 2-propanol 200 ml, water 20 ml, 5 % 
platinum-carbon catalyst 4 g were added, and the reaction liquor was stirred at 70°C under 
hydrogen pressure atmosphere of 50 kgf/cm2 for two days. The catalyst was eliminated by 
filtration with celite, and the solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified using silica gel column chromatography (eluent: chloroform / 
methanol = 50/1) and the title compound was obtained as dark brown oily substance. 

Step 4 

Synthesis of 2-f5-bromo-pvridin-2-vn-5-f4-methanesulphonvl-phenoxyV6 -pvrrolidin-2-yl -1H 
-benzimidazole 

To solution of 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy) 

-phenyl)-pyrrolidine-l -carboxylic acid t-butyl ester 500 mg in pyridine 10 ml were successively 
added 5-bromopyridine-2-carboxylic acid 220 mg and l-(3-dimethylaminopropyl)-3-ethyl 
carbodiimide monohydrochloride 260 mg, and the reaction liquor was stirred at room temperature 
for 12 hours. The reaction liquor was diluted with chloroform, and it was washed successively 
with water, saturated aqueous sodium chloride solution, then dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the obtained 
residue was dissolved in trifluoroacetic acid 10 ml, and the reaction liquor was heated under 
reflux for three hours. After cooling, the reaction liquor was distilled off under reduced pressure, 
and the obtained residue was diluted with chloroform, and it was made basic with saturated 
aqueous sodium bicarbonate, then, the organic layer was washed with saturated aqueous sodium 
chloride solution and was dried with anhydrous magnesium sulphate. The solvent was eliminated 
by distillation under reduced pressure and the obtained residue was purified using silica gel 
column chromatography (eluent : chloroform/methanol/aqueous ammonia = 50/1/0.1) and the 
title compound was obtained as a colourless oily substance. 
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StepS 

Production of !-(2>(2-(5-bromO'PvridiD-2-vlV6>(4-methanesulphonvl 

-phenoxvV3H-benzimidazol-5-vn -pvrrolidin-l-ylVethanone 

To solution of 2-(5 -bromo-pyridin-2-yl)-5-(4-methanesulphony 1-phenoxy) 

-6-pynx>lidin-2-yl-lH-benzimidazole 220 mg in pyridine 2 ml, was added acetic anhydride 0.050 
ml, and the reaction liquor was stirred at room temperature for 30 minutes. The reaction liquor 
was diluted with chloroform, and it was washed successively with water and saturated aqueous 
sodium chloride solution, then dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (chloroform/methanol/aqueous ammonia = 50/1/0.1), and the title 
compound was obtained as pale-brown solid. 

1H-NMR (CDC13) 6 : 1.60-2.40 (7H, m), 2.90-3.15 (3H, m), 3.50-3.90 (2H, m), 5.05-5.50 (1H, 
m), 6.80-7.80 (4H, m), 7.80-8.05 (3H, m), 8.20-8.35 (1H, m), 8.60-8.80 (1H, m), 10.50-11.05 
(lH,m) 

ESI-MS(m/e): 555, 557 (M+H). 
Example 307 

l-(2-(2-(6-fluoro-pyridin-2-vlV6-(4-m^ 
in-l-vl)-ethanone 

Using 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidine- 1 -carboxylic acid 
t-butyl ester and 6-fluoro-pyridine-2-carboxylic acid, the title compound was obtained the same 
process as in Example 306 (Step 4) (Step 5), a process based on these or a combination of these 
with a normal procedure. 

1H-NMR(CDC13) 8 : 1.70-2.40 (7H, m), 2.98-3.11 (3H, m), 3.57-3.90 (2H, m), 5.07-5.51 (1H, 
m), 6.81-8.32 (9H, m), 10.64-11.36 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 308 

l-(2-(2-pvridin-2-vl-6-(6-rt^ 
D-ethanone 

Using 5-bromo-2-trifluor6methyl-pyridine, the title compound was obtained as a pale yellow 
solid by the same process as in Example 122, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 1.89 and 2.14 (total 3H, each s), 1.90-2.20 (3H, m), 2.24-2.50 (1H, m), 
3.63-3.99 (2H, m), 5.26-5.40 (1H, m), 7.34-7.63 (4H, m), 7.80-7.86 (1H, m), 7.94-8.02 (1H, m), 
8.29-8.37 (1H, m), 8.58-8.59 (1H, m), 8.73-8.78 (1H, m). 
ESI-MS(m/e): 468 (M+H). 
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Example 309 

l-(2-(6-(6-methanesulphonvl-pvridin-3-vloxvV2-pw 

l-yl)-ethanone Enantiomer A 

Stepl 

Synthesis of l-f2-f4,5-diamino-2-ben2vloxv>phenvn-pviTolidin-l-vlVethanone enantiomer A and 
enantiomer B 

l-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-l-yl)-ethanone 2.2 g obtained from Example 
121 (Step 8) were optically-resolved on column for optical resolution (CHIRALPAK AS 2cm phi 
x 25 cmL (Daicel Chemical Industries Ltd), mobile phase: hexane/ethanol 30/70, flow rate: 15 
ml/min), and enantiomer A (retention time = 11.43min), enantiomer B (retention time = 
16.32min) were respectively obtained as black solids. 

Step 2 

Production of l-(2-(6-(6-methanesulphonyl-pYridin-3-yloxY)-2-pYridin-2-yl-3H 

>benzimida2ol-5-vlVpvrrolidin-l-vlVethanone enantiomer A 

Using the l-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrn>lidin-l-yl)-ethanone enantiomer A 

obtained from Example 309 (Step 1) and 5-chloro-2-methanesulphonyl-pyridine, the title 

compound was obtained as an oily substance by the process of Example 121 (Step 9) - (Step 12), 

a process based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.42 (7H, m), 3.16-3.27 (3H, m), 3.57-3.91 (2H, m), 5.14-5.34 (1H, 

m), 7.04-8.10 (6H, m), 8.31-8.70 (3H, m), 10.59-10.94 (1H, m). 

ESI-MS(m/e): 478 (M+H). 

Example 310 

l-(2-(6-(6-methanesulphonyl-p\Tidin-3-vloxvV2-pyridin-2-vl-3H-benzimidazol-5-vlV 
1-vlVetfaanone enantiomer B 

Using the 1 ~(2-(4,5-diamino-2-benzyloxy-pheny l)-pyrrolidin- 1 -yl)-ethanone enantiomer B 
obtained from Example 309 (Step 1), the title compound was obtained as an oily substance by the 
same process as in Example 309, a process based on this or a combination of these with a normal 
procedure. 

ESI-MS(m/e): 478 (M+H). 
Example 311 

f2-(6-(4-methanesulphonvl-phenoxvV2-p\nridin^ 
din-2-vl-methanone 

Using pyridine-2-carboxylic acid and 5-(4-methanesulphonyl-phenoxy) 
-2-pyridin-2-yl-6-pyrrolidin-2-yl-lH-benzimidazole enantiomer B obtained in Example 163, the 
title compound was obtained by the same process as in Example 296, a process based on this or a 
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combination of these with a normal procedure. 

1H-NMR(CDC13) 6 : 1.60-2.45 (4H, m), 2.91-3.09 (3H, m), 3.71-4.30 (2H, m), 5.44-5.60 and 
5.91-6.03 (total 1H, each m), 6.77-7.93 (11H, m), 8.10-8.66 (3H, m), 10.82-11.00 (1H, m). 
ESI-MS(m/e): 540 (M+H). 

Example 312 

(2-fluoro-phenvl\-(2-f6-('4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVp 
vrrolidin- 1 -vD-methanone 

Using 2-fluorobenzoic acid and 5-(4-methanesulphonyl-phenoxy) -2-pyridin-2-yl-6- 
pyrroiidin-2-yl-lH-benzimidazole enantiomer B obtained in Example 163, the title compound 
was obtained by the same process as in Example 296, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.80-2.51 (4H, m), 2.90-3.08 (3H, m), 3.40-4.08 (2H, m), 4.91-5.02 and 
5.46-5.60 (total 1H, each m), 6.55-8.69 (1 5H, m) 
ESI-MS(m/e): 557 (M+H). 
Example 313 

6-H -acetyl pvrroUdin-2-vIV5-(4-flu^ 

Using isoxazole-3-carbaldehyde, the title compound was obtained by the same process as in 
Example a process based on this or a combination of these with a normal procedure process same 
as Example 189, this, a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) 6 : 1.80-2.46 (4H, m), 1.87 and 2.16 (total 3H, eachs), 3.58-3.88 (2H, m), 
5.13-5.1.7 and 5.52-5.55 (total 1H, each m), 6.85-7.40 (7H, m), 8.56 (1H, s). 
ESI-MS(m/e): 407 (M+H). 

Example 314 

5-(6-(l-acetYl-pY3TO^ carbonitrile 
Using the l-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-l-yl)-ethanone enantiomer B 
obtained from Example 309 (Step 1) and 2-cyano-5-bromo-pyridine, the title compound was 
obtained as a white solid by the same process as in Example 309, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.53-2.42 (7H, m), 3.40-3.50 (2H, m), 5.07-5.29 (1H, m), 7.00-7.94 (6H, 
m), 8.28-8.68 (3H, m), 11.00-11.52 (1H, m). 
ESI-MS(m/e): 425 (M+H). 

Example 315 

(2-(2-(6-(4-methanesulphonvl-phenox^ 
-oxo-ethvlVmethvl-carbamic acid t-butvl ester 

Using N-t-butoxycarbonyl-glycine and 5-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-6- 
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pyrrolidin-2-yl-lH-benzimidazole enantiomer B obtained in Example 163, the title compound 
was obtained by the same process as in Example 171, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CDC13) 6 : 1.20-1.69 (16H, m), 2.76-3.12 (7H, m), 5.15-5.26 (1H, m), 7.00-7.44 (5H, 
m), 7.76-8.00 (4H, m), 8.28-8.40 (1H, m), 8.58-8.73 (1H, m). 
ESI-MS(m/e): 606 (M+H). 

Example 316 

l-(2-(6-(4-metfaanesulphonvl-phenoxvV2 -pyridine 
methvlamino-ethanone 

Using (2-(2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin -2-yl-3H-benzimidazol-5 

-yl)-pyrrolidin-l-yl)-2-oxo-ethyl)-methyl-carbamic acid t-butyl ester obtained in Example 315, 
the title compound was obtained by the same process as in Example 171, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (GDC13) 5 : 1.60-1.97 (4H, ra), 2.20-2.46 (3H, m), 2.94-3.08 (5H, m), 3.19-3.90 (2H, 
m), 5.15-5.43 (1H, m), 7.08-7.65 (5H, .m), 7.87-7.94 (3H, m), 8.36-8.38 (1H, m), 8.64 (1H, s). 
ESI-MS(m/e): 506 (M+H). 

Example 317 

1- (2-( r 6-(4-methanesulphonvl-phenoxvV2-n^ 
vD-ethanone 

Stepl 

Synthesis of 2-r6-r4-methanesulphonvl-phenoxvV2-(lH-pvrazol-3-vl) -3H-benzimidazol -5-vlV 
pyrrolidine-l-carboxvlic acid t-butvl ester 

To solution of the 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)- 

phenyl)-pyirolidine-l-carboxylic acid t-butyl ester obtained from Example 306 (Step 3), 49.0 mg, 
in N,N-dimethylformamide 1 ml was added lH-pyrazole-3-carboxaldehyde 10.0 mg, and the 
reaction liquor was stirred at 90°C one overnight. After cooling, the reaction liquor was diluted 
with ethyl acetate and was washed with saturated aqueous sodium chloride solution and was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the residue was purified by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 9/1) and the title 
compound was obtained as a brown solid. 

Step 2 

Production of l-f2-( r 6-f4-methanesulphonyl-phenoxvV2-flH-pvrazol-3-vlVn 

3H-benzimidazol-S- vlVp vrrolidin- 1 -vll-ethanone 

2- (6-(4-methanesulphonyl-phenoxy)-2-(lH-pyrazoW^ 
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arboxylic acid t-butyl ester 49.2 mg was dissolved in 4N hydrochloric acid-dioxane 1 ml, and the 
reaction liquor was stirred at room temperature for two hours. Reaction solvent was eliminated by 
distillation under reduced pressure, and acetic anhydride 0.012 ml was added to a solution of the 
obtained residue in pyridine 2 ml, and the mixture was stirred at room temperature for 30 minutes. 
Reaction solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol = 9/1) and the title compound was obtained as a brown solid. 
1H-NMR (CDC13) 5 : 1.53-2.38 (7H, m), 2.97-3.10 (3H, s), 3.39-3.99 (2H, m), 5.06-5.31 (1H, m), 
6.80-8.04 (8H, m). 
ESI-MS(m/e):466 (M+H). 

Example 318 

1 -(2-(6-(4-meihanesulphonvl-phenoxvV2-( 1 -methyl- 1 H-pvrazol-3-y IV 3 H-benzimidazol-5-vfl-pv 
rrolidin-l-yl)-ethanone 

Using the 2-(4,5-diamino«2-(4-methanesulphonyl-phenoxy)-phenyl) -pyrrolidine- 1- carboxylic 
acid t-butyl ester obtained from Example 306 (Step 3) and 1 -methyl- lH-pyrazole-3 -carboxylic 
acid, the title compound was obtained as a white solid by the same process as Example 306 (Step 
4), (Step 5), a process based on these or a combination of these with a normal procedure. 
1H-NMR(CDC13) 6 : 1.70-2.37 (7H, m), 2.98-3.11 (3H, m), 3.52-4.02 (5H, m), 5.04-5.43 (1H, 
m), 6.74-7.67 (6H, m), 7.79-7.97 (2H, m), 10.38-11.00 (1H, m). 
ESI-MS(m/e): 480 (M+H). 

Example 319 

l-f2-f2-(5-fluoro-pvridin-2-vlV6-f4-methanesulphonvl-phenoxvV3H-ben2imidazol-5-vn-pvrrolid 
in-l-vlVethanone. 

Using 5-fluoro-pyridine-2-carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 318, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.60-2.50 (7H, m), 2.85-3.20 (3H, m), 3.50-4.00 (2H, m), 5.00-5.50 (1H, 
m), 6.80-8.10 (7H, m), 8.20-8.60 (2H, m), 10.50-11.20 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 320 

n-amino-cyclopropvn-f2-f6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H- 
ben2imidazol-5-yl)-pYrrolidin-l-Yl)-methanone 

Using 1-amino-cyclopropanecarboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 168, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR(CD30D) 8 : 0.80-1.10 (4H, m), 1.88-2.17 (3H, m), 2.32-2.40 (1H, m), 3.12 (3H, s), 
4.06 (2H, brs), 5.21 (1H, brs), 7.18-7.54 (5H, m), 7.91-7.99 (3H, m), 8.27 (1H, d, J - 8.0 Hz), 
8.73 (1H, d,J = 4.3 Hz). 
ESI-MS(m/e):518(M+H). 

Example 321 

5-(6-( 1 -acetvl-pyrrolidin-2-vn-2-pvrazin-2-vl- 1 H-benzimidazol-5-vloxvVpvridine-2- carbonitrile 
Using l-(2-(4,5-diamino-2-benzyloxy-phenyl)-pyrrolidin-l-yI)-ethanone enantiomer B obtained 
in Example 309 (Step 1) and pyrazine-2-carboxaldehyde, the title compound was obtained as an 
oily substance by the same process as in Example 314, a process based on this or a combination 
of these with a normal procedure. 

1H-NMR (CDC13) 8 : 1.67-2.47 (7H, m), 3.60-3.92 (2H, m), 5.11-5.35 (1H, m), 7.00-7.77 (4H, 
m), 8.47-8.73 (3H, m), 9.52-9.68 (1H, m), 10.88-1 1.94 (1H, m). 
ESI-MS(m/e): 426 (M+H). 

Example 322 

l-(2-(2-f5-cvano-pvridi n-2-vn-6-r4-methanesulphonvl-phenoxvV3H-benzimidazol-5-vn- 
p vrrolidin- 1 -vlVethanone 

Using 5-cyano-pyridine-2-carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 307, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.05-2.40 (7H, m), 2.80-3.20 (3H, m), 3.60-4.00 (2H, m), 5.05-5.45 (1H, 
m), 6.90-7.80 (4H, m), 7.80-8.00 (2H, m), 8.05-8.20 (1H, m), 8.40-8.60 (1H, m), 8.80-9.00 (1H, 
m), 10.40-10.80 (lH,m). 
ESI-MS(m/e): 502 (M+H). 

Example 323 

l-(2-(2-(4-chloro-pvridm-2-v0-6-(4-m 
din- 1 -vlVethanone 

Using 4-chloro-pyridine-2-carboxylic acid, the title compound was obtained as a white solid by 
the same process as in Example 307, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.67-2.40 (7H, m), 3.00-3.13 (3H, m), 3.54-3.91 (2H, m), 5.10-5.44 (1H, 
m), 6.79-7.52 (5H, m), 7.64-7.97 (2H, m), 8.36-8.57 (2H, m), 10.75-11.24 (1H, m). 
ESI-MS(m/e):511(M+H). 

Example 324 

l-(2-(2-(5-emoxv-pvridm-2-vlV6-(4-m 
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din-1 -vO-ethanone 

Using 5-ethoxy-pyridine-2-carboxylic acid, the title compound was obtained as a yellow oily 
substance by the same process as in Example 307, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 8 : 2.00-3.40 (10H, m), 3.60-4.00 (3H, m), 4.20-5.20 (4H, m), 5.80-6.40 (1H, 
m), 7.20-9.20 (9H, m), 1 1.50-12.00 (1H, m). 
ESI-MS(m/e): 521 (M+H). 

Example 325 

Trans-H4-acetoxv-2-(6-( r 4-methanesulphonvl-phenoxyV2-pvridin-2-vl-3H-benzimida2ol-5-vlVp 
vrrolidin- 1 -vlV ethanone 
Step 1 

Synthesis of l-(2-fluoro-4-nitro-phenyfl-3-butene-l-ol 

To a solution of 4-nitro-2-fluoro-benzaldehyde (synthesised according to process described in 
US6239152) 2.00 g in chloroform 12 ml, was added titanium tetrachloride 0.65 ml, and the 
reaction liquor was stirred at room temperature for ten minutes, and thereafter, 
allyl-trimethyl-silane 2.4 ml was added, and the reaction liquor was stirred at room temperature 
for 20 minutes. The reaction liquor was diluted with ethyl acetate, and it was washed successively 
with water and saturated aqueous sodium chloride solution, then dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 3/1) and the title 
compound was obtained as reddish yellow solid. 

Step 2 

Synthesis of N-( 1 -( 2-fluoro-4-nitro-phenvD-3 -butenvD- acetamide 

To solution of l-(2-fluoro-4-nitro-phenyl)-3-butene-l-ol 480 mg in chloroform 10 ml were added, 
methanesulfonyl chloride 0.29 ml and triethylamine 0.63 ml, and thereafter the reaction liquor 
was stirred at room temperature for 15 minutes. The reaction liquor was washed using water and 
thereafter, was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and crude product was obtained as pale yellow oily substance. 
To solution of crude product in dimethylformamide 10 ml was added sodium azide 310 mg, and 
the reaction liquor was stirred at 45 °C for 30 minutes. The reaction liquor was diluted with ethyl 
acetate and was washed using water, then dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and crude product was obtained as brown oily 
substance. To solution of the obtained crude product in tetrahydrofuran 10 ml were added 
triphenyl phosphine 1.0 g and water 2 ml, and the reaction liquor was stirred while heating under 
reflux for 12 hours. 1 N hydrochloric acid was added to the reaction liquor, and the organic layer 
was eliminated j and thereafter the aqueous layer was made basic using IN sodium hydroxide 
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aqueous solution. Extraction with chloroform was carried out, and it was dried with anhydrous 
sodium sulphate, and thereafter the solvent was eliminated by distillation under reduced pressure, 
and crude product 380 mg was obtained as brown oily substance. To solution of crude product 
380 mg in chloroform 10 ml were added triethylamine 0.50 ml, acetic anhydride 0.25 ml and 
4-dimethylaminopyridine 20 mg, and the reaction liquor was stirred at room temperature for 30 
minutes. The solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by silica gel column chromatography (eluent: chloroform/methanol 50/1) and the title 
compound was obtained as brown oily substance. 

Step 3 

Synthesis of i"acetvl-2-f2-fluoro-4-nitro-phenvlV4-hvdroxv-pviTolidine 

To solution of N-(l-(2-fluoro-4-nitro-phenyl)-3-butenyl)-acetamide 200 mg in tetrahydrofuran 4 
ml were added water 1 ml and iodine 600 mg, then die reaction liquor was stirred overnight at 
room temperature. The reaction liquor was diluted with chloroform, and it was washed 
successively with saturated aqueous sodium bicarbonate, saturated sodium thiosulfate aqueous 
solution, saturated aqueous sodium chloride solution, then dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure, and the crude product was 
obtained. To solution of crude product in chloroform 5 ml were added triethylamine 0.25 ml, 
acetic anhydride 0.13 ml and 4-dimethylaminopyridine 10 mg, and the reaction liquor was stirred 
at room temperature for 15 minutes. The solvent was eliminated by distillation under reduced 
pressure, and potassium carbonate 20 mg was added to methanol 5 ml solution of the obtained 
residue, and the reaction liquor was stirred at room temperature for 15 minutes. The solvent was 
eliminated by distillation under reduced pressure, and thereafter the residue was purified by silica 
gel column chromatography (eluent: chloroform-methanol = 30/1) and the title compound was 
obtained as diastereomer mixture of colourless solid. 

Step 4 

Synthesis of 1 -acetvl-2-(2-fluoro-4-f( r pvridine-2-carbonvn -amino VphenvlV4- 

acetoxv-pvrrolidine 

Acetic anhydride 0.06 ml was added to pyridine 2 ml solution of 
l-acetyl-2-(2-fluoro-4-nitro-phenyl)-4-hydroxy-pyrrolidine 140 mg, and the reaction liquor was 
stirred overnight at 50°C The solvent was eliminated by distillation under reduced pressure, and 
the residue was purified by silica gel column chromatography (eluent: ethyl acetate) and product 
150 mg was obtained. Expanded Raney nickel catalyst about 50 mg was added to methanol 3 ml 
solution of product 57 mg, and the reaction liquor was stirred under a hydrogen atmosphere for 
30 minutes, and thereafter, catalyst was eliminated by filtration, and the solvent was eliminated 
by distillation under reduced pressure. Pyridine-2-carboxylic acid 30 mg and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide monohydrochloride 50 mg were added to 
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pyridine 2 ml solution of the residue, and the reaction liquor was stirred overnight at room 
temperature. The reaction liquor was diluted with ethyl acetate, and it was washed successively 
with saturated aqueous sodium bicarbonate and saturated aqueous sodium chloride solution, then 
dried with anhydrous sodium sulphate; The solvent was eliminated by distillation under reduced 
pressure, and the title compound was obtained as a yellow oily substance. 

Step 5 

Synthesis of trans- 1 -acetvl-2-( 5-ni tro-2-fluoro-4-(( pvridine-2-carbonvD-aminol 

-phenviy-4-acetoxv-pvrrolidine ; \ and 

cis-l-acetvl-2-(5-tiitro-2-fluoro^-((pw pyrrolidine 
Fuming nitric acid 0.1ml was added to trifluoroacetic acid 0.5 ml solution of 
l-acetyl-2-(2-fluoro^-((pyridine-2-cajbonyl)-amino)-phenyl)-4-acetoxy-pyrrolidine 36 mg, and 
the reaction liquor was stirred at room temperature for one hour. The solvent was eliminated by 
distillation under reduced pressure, and thereafter the residue was purified by silica gel column 
chromatography (eluent: chloroform-methanol - 15/1) and diastereomer mixture 30 mg of the 
title compound was obtained as a white solid. It was refined further by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 
15/1) and single diastereomers of the title compound were respectively obtained as yellow solid. 
(Rf value = trans isomer> cis isomer). 

Step 6 

Production of trans-l-( , 4-acetoxv-2-(6-f4-methanesulphonvl-phenoxyV2'pvridin>2-vl- 
3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone 

4-methanesulphonylphenol 10 mg and cesium carbonate 20 mg were added to 
dimethylformamide 0.5 ml solution of trans-l-acetyl-2-(5-nitro-2-fluoro 
-4-((pyridine-2-carbonyl)-amino)-phenyl)-4-acetoxy-p}nrolidine 21 mg, and the reaction liquor, 
was stirred at 90°C for one hour. Tin (II) chloride dihydrate 100 mg was added, and the reaction 
liquor was stirred at 90°C for five hours. The reaction liquor was diluted with ethyl acetate, and it 
was washed successively using water, saturated aqueous sodium chloride solution, then dried 
with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the title compound was obtained as a yellow oily substance. 
1H-NMR(CD30D) 8 : 1.50-1.90 (3H, m), 2.10-2.53 (2H, m), 2.98 (3H, s), 3.60-3.90 (2H, m), 
5.13-5.26 (2H, m), 7.03-7.65 (5H, m), 7.78-7.87 (3H, m), 8.10-8.18 (1H, m), 8.59 (1H, s). 
ESI-MS(m/e): 535 (M+H). 

Example 326 

Tnms-l-(4-h vdroxv-2-(6 -^^ 
thanone 
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25 % sodium methoxide 0.015 ml was added to solution of 
trans- 1 -(4-acetoxy-2-(6-(4'methanesulphonyl-phenoxy)-2-pyridin-2-y 1-3 H-benzimidazol-5-yl)-py 
rrolidin-l-yl)-ethanone (obtained in Example 325) 40 mg in methanol 2 ml, and the reaction 
liquor was stirred at room temperature for ten minutes. The solvent was eliminated by distillation 
under reduced pressure, and the residue was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (YMC Corporation) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid]. The solvent (sic) of the obtained fraction was diluted with ethyl acetate and 
was washed using saturated aqueous sodium bicarbonate, then dried with anhydrous sodium 
sulphate. The title compound was obtained as a white solid by eliminating the solvent by 
distillation under reduced pressure. 

1H-NMR(CD30D) 5 : 1.48-2.80 (5H, m), 2.99-3.10 (3H, m), 3.48-4.10 (2H, m), 4.40-4.60 (1H, 
m), 5.25-5.50 (1H, m), 7.00-7.50 (5H, m), 7.75-8.00 (3H, m), 8.24-8.48 (1H, m), 8.48-8.70 (1H, 
m), 10.70-11.20 (lH,m). 
ESI-MS(m/e): 493 (M+H). 

Example 327 

Cis-l-(4-fluoro-2-(6-(4-methanesulphonvl^ 
lidin- 1 -y D-ethanone 

Bis (2-methoxyethyl) amino sulphur tri fluoride 0.02 ml was added to a solution of 
trans- l-(4-hydroxy-2-(6-(4-methanesulph^ 

yrrolidin-l-yl)-ethanone (obtained in Example 326) 10 mg in chloroform 1 ml, and the reaction 
liquor was stirred at room temperature for ten minutes. The solvent was eliminated by distillation 
under reduced pressure, and the residue was purified by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 15/1) and the title 
compound was obtained as a white solid. 

1H-NMR(CD30D) 6 : 1.92 (3H x 1/2, s), 2.22 (3H x 1/2, s), 2.22-2.80 (2H, m), 3.13 (3H x 1/2, s), 
3.15 (3H x 1/2, s), 3.80-4.40 (2H, m), 5.20-5.50 (2H, m), 720-7.80 (5H, m), 7.90-8.10 (3H, m), 
8.28 (1H, t, J - 7.8 Hz), 8.74 (1H, brs). 
ESI-MS(m/e): 495 (M+H). 

Example 328 

Cis-l-(4-acetoxv-2-('6-f4-methanesulphonvl-phenoxv)-2-pvridin-2-vl-3H-benzimidazol-5-vl)-pvr 
rolidin- 1 -vlVethanone 

Using the cis-l-acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2-carbonyl)-amino)- phenyl)-4-acetoxy 
-pyrrolidine obtained from Example 325 (Step 5), the title compound was obtained as a 
colourless solid by the same process as Example 325 (Step 6), a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.40-1.90 (3H, m), 2.20-2.55 (2H, m), 3.00 (3H, s), 3.62-3.90 (2H, m), 
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5.12-5.28 (2H, m), 6.98-7.75 (5H, m), 7.78-7.88 (3H, m), 8.11-8.19 (1H, m), 8.60 (1H, s). 
ESI-MS(m/e): 535 (M+H). 

Example 329 

Cis-l-(4-hvdroxv-2-(6-(4-methane^^ 
rolidin- 1 -vlV etfaanone 

Using cis-l-(4-acetoxy-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin- 2-yl-3H- 

benzimidazol-5-yl)-pyirolidin-l-yl)-ethanone obtained in Example 328, the title compound was 
obtained as a colourless solid by the same process as in Example 326, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.80-2.00 (3H, m), 2.04-2.75 (2H, m), 3.12-3.16 (3H, m), 3.40-4.00 (2H, 
m), 4.45-4.55 (1H, m), 5.25-5.43 (1H, m), 7.18-7.42 (3H, m), 7.50-7.59 (1H, m), 7.62-7.77 (1H, 
m), 7.90-8.08 (3H, m), 8.24-8.32 (1H, m), 8.75-8.81 (1H, 1). 
ESl-MS(m/e): 493 (M+H). 

Example 330 

Trans- l-(4-fluoro-2-(6-f4-methanesulphon^^ 
rolidin-l-vO-ethanone 

Using cis-l-(4-hydroxy-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin -2-yl-3H- benzimidazol 
-5-yl)-pyrrolidin-l-yl)-ethanone, the title compound was obtained as a pale yellow solid by the 
same process as in Example 327, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.70-2.73 (5H, m), 3.11-3.37 (3H, m), 3.62-4,51 (2H, m), 5.24-5.45 (2H, 
m), 7.13-7.76 (5H, m), 7.94-8.00 (3H, m), 8.28-8.33 (1H, m), 8.73-8.79 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 331 

l-(4-oxo-2-(6-(4-methanesulphonvi-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlV 
p vrrolidin- 1 -vl)-etfaanone 

Dimethylsulfoxide 0.003 ml was added to a solution of oxalyl chloride 0.003ml in chloroform 1 
ml at -50°C, and the reaction liquor was stirred at the same temperature for five minutes. A 
solution of trans-1 -(4-hydroxy-2-(6-(4-methanesulphonyl-phenoxy)-2 

-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 326, 6.7 mg 
in chloroform 1 ml was added to the reaction liquor, and thereafter the reaction liquor was stirred 
at -50°C for 15 minutes. Triethylamine 0.02 ml was added, and the reaction liquor was stirred at 
room temperature for five minutes, and thereafter the reaction liquor was diluted with ethyl 
acetate, and it was washed successively with saturated ammonium chloride aqueous solution, 
saturated aqueous sodium chloride solution, then dried with anhydrous sodium sulphate. The 
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solvent was eliminated by distillation under reduced pressure, and the residue was purified using 
reverse phase medium pressure liquid chromatography [ODS-AS-360-GtC (YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. The solvent (sic) of the obtained fraction was 
diluted with ethyl acetate and was washed using saturated aqueous sodium bicaibonate, then 
dried with anhydrous sodium sulphate. The title compound was obtained as a white solid by 
eliminating the solvent by distillation under reduced pressure. 

1H-NMR(CD30D) b : 2.03 (3H, s), 2.68 (2H, s), 3.16 (3H, s), 4.09-4.22 (2H, m), 5.70-5.77 (1H, 
m), 7.05-7.80 (5H, m), 7.94-8.01 (3H, m), 8.24-8.32 (1H, m), 8.72-8.77 (1H, m). 
ESI-MS(m/e): 491 (M+H). 

Example 332 

l-(4.4-difluoro-2-(6-(4-miethanesulphonvl-p^ 

lidin-l-vn-ethanone 

Stepl 

Synthesis of l-acetvl^-^-fluoro^-nitro-phenvn^^-difluoro-pvrrolidine 
Dimethylsulfoxide 0.035 ml was added to a solution of oxalyl chloride 0.035ml in chloroform 3 
ml, at -50 Q C, and the reaction liquor was stirred at the same temperature for five minutes. A 
solution of l-acetyl-2-(2-fluoro-4-nitro-phenyl)-4-hydroxy-pyrrolidine 40 mg obtained in 
Example 325 (Step 3) in chloroform 2 ml was added to the reaction liquor, and thereafter the 
reaction liquor was stirred at 50°C for ten minutes. Triethylamine 0.10 ml was added, and the 
reaction liquor was stirred at room temperature for five minutes, and thereafter the reaction liquor 
was diluted with ethyl acetate, and it was washed successively with saturated ammonium chloride 
aqueous solution, saturated aqueous sodium chloride solution, then dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and bis 
(2-methoxyethyl) amino sulphur trifluoride 0.06 ml was added to solution of the obtained residue 
in chloroform 1 ml, and the reaction liquor was stirred overnight at 70°C. The solvent was 
eliminated by distillation under reduced pressure, and the residue was purified by silica gel 
column chromatography (eluent: hexane / ethyl acetate = 1/1) and the title compound was 
obtained. 

Step 2 

Production of 1 -(4.4-difluoro-2-( 6-(4-methanesulphonyl-phenoxvV2-pvridin-2-y I- 

3H-benzimidazol-5- vlVpvrrolidin- 1 -vn-ethanone 

Using l-acetyl-2-(2-fluoro-4-nitro-phenyl)-4,4-difluoro-pyrrolidine obtained in (Step 1), the title 
compound was obtained as a white solid by the process of Example 325 (Step 4)-(Step 6), a 
process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 2.03 (3H x 1/2, s), 2.05 (3H x 1/2, s), 2.50-2.63 (1H, m), 2.85-3.15 (1H, 
m), 3.14 (3H x 1/2, s), 3.15 (3H x 1/2, s), 3.95-4.25 (2H, m), 5.44-5.58 (1H, m), 7.22-7.29 (2H, 
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m), 7.26-7.42 (1H, m), 7.48-7.54 (1H, m), 7.61-7.68 (1H, m), 7.94-8.04 (3H, m), 8.26-8.32 (1H, 

m), 8.72-8.77 (1H, m). 

ESl-MS(m/e):513(M+H). 

Example 333 

Cis-l-(4-fluoro-2-(6-(4-mefoanesulphop^ 
lidin-l-vH-ethanone enantiomer A and enantiomer B 

Racemic cis- 1 -(4-fluoro-2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-y 1-3 H 

-ben2imidazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 327 45 mg was optically 
resolved on optical resolution column (CHIRALPAK AD 2cm phi x 25 cm L (Diacel Chemical 
Industries, Ltd.), moving phase: hexane/2-propanol 30/70, flow rate 10 ml/min), and enantiomer 
A (retention time =18 min), enantiomer B (retention time = 22 min) were respectively obtained 
as white-color solids. 

Enantiomer A 
ESI-MS(m/e): 495 (M+H). 

Enantiomer B. 
ESI-MS(m/e): 495 (M+H). 

Example 334 

6-(6-(l-acetvl-pvrrolidin-2-vlV5-f4-methanesulphonvl-phenoxvVlH-benzimidazol-2-vlVnicotini 
c acid methyl ester 

Using pyridine-2,5-dicarboxylic acid-5 -methyl ester, the title compound was obtained as yellow 
solid by the same process as in Example 307, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR/ (CDC13) 6 : 1.20-2.40 (7H, m), 2.80-3.20 (3H, m), 3.40-4.00 (2H, m), 3.99 (3H, s), 
5.05-5.45 (1H, m), 6.80-7.80 (4H, m), 7.80-8.05 (2H, m), 8.35-8.60 (2H, m), 9.10-9.30 (1H, m), 
10.60-1 1.30 (lH,m). 
ESI-MS(m/e): 535 (M+H). 

Example 335 

6-( 6-fl -acetvl-pvrrolidin-2-vlV5-(4-metfa 
nicotinic acid 

Using 6-(6-(l-acetyl-pyrrolidin-2-yl)-5-(4-methanesulphonyl-phenoxy)-lH- benzimidazol 
-2-yl>nicotinic acid methyl ester obtained in Example 334, the title compound was obtained as 
pale yellow solid by same process as Example 121 (Step 6), by a process based on this or a 
combination of these with a normal procedure. 
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1H-NMR (DMS0-d6) 6 : 1.60-2.60 (7H, m), 3.21 (3H, s), 3.60-4.00 (2H, m), 5.00-5.20 (1H, m), 
6.90-7.60 (4H, m), 7.80-8.00 (2H, m), 8.30-8.60 (2H, m), 9.20 (1H, s). 
ESI-MS(m/e): 521 (M+H). 

Example 336 

2-f6-f4-methanesulphonvl-phcnoxvV2-Dvridin-2-vl-3H-benzimidazol-5-vlVp\aTO 
vlic acid dimethyl amide 
Step 1 

Synthesis of 2-( , 6-(4-metfaanesulphoDyl-phenoxvV2-Pvridin-2-vl-2.3-dihvdro-lH- benzimidazol 
-5-ylVpyrrolidine-l-carboxylic acid 4-nitro-phenyl ester 

Triethyl amine 0.060 ml and 4-nitrobenzoyl chloride 21 mg were added successively to 
tetrahydrofiiran 1 ml solution of 5-(4-methanesulphonyl-phenoxy)-2- pyridin-2-yl- 
6-pyrrolidin-2-yl-lH-benzimidazole enantiomer B 37mg obtained in Example 163, and the 
reaction liquor was stirred overnight at room temperature. Reaction solvent was eliminated by 
distillation under reduced pressure, and the residue was purified by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 
10/1) and the title compound was obtained as a white solid. 

Step 2 

Production of 2-(6-(4-methanesulphonyl-phenoxy)-2- pyridin-2-vl-3H- benzimidazol-5-yO- 
pyrrolidine-l-carboxvlic acid dimethyl amide 

Dimethylamine (2.0M tetrahydrofiiran solution) 1 ml was added to tetrahydrofiiran 1 ml solution 
of 2-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl- 2,3-dihydro-lH- 

berizimidazol-5-yl)-pyrrolidine-l-carboxylic acid 4-nitro-phenyl ester 20 mg, and the reaction 
liquor was stirred overnight at 100°C in sealed tube. Reaction solvent was eliminated by 
distillation .under reduced pressure and the obtained residue was purified by reverse phase 
medium pressure liquid chromatography (ODS-AS-360-CC (YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid). The solvent (sic) of the obtained fraction was 
diluted with ethyl acetate and was washed using saturated aqueous sodium bicarbonate, then 
dried with anhydrous sodium sulphate. 

By eliminating the solvent under reduced pressure, the tide compound was obtained as a white 
solid. 

1H-NMR(CD30D) 5 : 1.80-1.92 (2H, m), 1.94-2.07 (1H, m), 2.33-2.42 (1H, m), 2.80 and 2.85 
(total 6H, each brs), 3.12 (3H, s), 3.52-3.58 (1H, m), 3.62-3.78 (1H, m), 5.19-5.26 (1H, m), 
7.16-7.80 (5H, m), 7.91-7.99 (3H, m), 8.27 (1H, d, J = 7.6 Hz), 8.73 (1H, brs). 
ESI-MS(m/e): 506 (M+H). 
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Example 337 

l-(2-(2-(6-hvdroxv-pvridin-2-vlV6-(4-m^ 
lidin-1 -yfl-ethanone 

Using 6-hydroxy-pyridine-2-carboxylic acid, the title compound was obtained as yellow solid by 
the same process as in Example 307, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.75-2.47 (7H, m), 2.97-3.26 (4H, m), 3.44-3.96 (2H, m), 5.20-5.40 (1H, 
m), 6.60-8.05 (10H,m). 
ESI-MS(m/e): 493 (M+H). 

Example 338 

M2-(6-(4-fluoro-phenvl 

sulphanvlV2-p\nridin-2-vl-3H-benzimidazol-5-vn-pvrrolidin-l-vn-ethanone 
Stepl 

Synthesis of 2-f4-amino-2-fluoro-phenYl)-pYrrole-l-carboxYUc acid t-butyl ester 

1- (t-butoxy carbonyl) pyrrole-2-boron acid 1.6 g, tetrakis triphenylphosphine palladium 200 mg, 
saturated sodium carbonate aqueous solution 5 ml and water 5 ml were added successively to a 
solution of 4-bromo-3-fluoro-ptienylamine 1 g in dimethoxyethane 1 ml, and the reaction liquor 
was stirred at 70°C for three hours under a nitrogen atmosphere. After cooling, the reaction liquor 
was filtered with celite, and the filtrate was diluted with ethyl acetate and washed successively 
with water and saturated aqueous sodium chloride solution and thereafter, was dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified using silica gel column chromatography (eluent: 
hexane / ethyl acetate = 2/1) and the title compound was obtained as pale-brown solid. 

Step 2 

Synthesis of 2-f4-amino-2-fluoro-phenvn-pvrroiidine-l-carboxvlic acid t-butvl ester. 

Water 5 ml, 5 % platinum-carbon catalyst 660 mg were added to a solution of 

2- (4-amino-2-fluoro-phenyl)-pyirole-l-carboxylic acid t-butyl ester 2.2g in 2-propanol 50 mi, 
and, under hydrogen pressure atmosphere of 50 kgf/cm2, it was stirred at 50°C for one day. The 
catalyst was eliminated by filtration with celite, and the solvent was eliminated by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 1/1) and the title compound was obtained as brown oily 
substance. 

Step 3 

Synthesis of pvridine-2-carboxvlic acid-(4-(l-acetvl-pvrTolidin- 2-vlV3- fluoro-phenvlVamide 
Pyridine-2-carboxylic acid 90 mg, l-(3^dimethylaminopropyl)-3-ethyl carbodiimide 
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monohydrochloride 190 mg were added successively to solution of 
2-(4-amino-2-fluoro-phenyl)-pyirolidine-l-carboxylic acid t-butyl ester 181 mg in pyridine 2 ml, 
and the reaction liquor was stirred at room temperature for three hours. The reaction liquor was 
diluted with chloroform, and it was washed successively with water and saturated aqueous 
sodium chloride solution, then dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and 4N hydrochloric acid-dioxane solution 2 
ml were added to the obtained residue 300 mg, and the reaction liquor was stirred at room 
temperature for one hour. The reaction liquor was diluted with chloroform, and it was made basic 
with saturated aqueous sodium bicarbonate, then the organic layer was washed using saturated 
aqueous sodium chloride solution, then dried with anhydrous magnesium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and acetic anhydride 0.020 ml was added 
to pyridine 1 ml solution of the obtained residue, and the reaction liquor was stirred at room 
temperature for 20 minutes. The reaction liquor was diluted with chloroform, and it was washed 
successively with water and saturated aqueous sodium chloride solution, then dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
chloroform-methanol = 50/1) and the title compound was obtained as yellow solid. 

Step 4 

Synthesis of pvridine-2-carboxvlic acid-/ 4-( l-acetyl-pvrrolidin-2-vlV 5-fluoro-2-nitro- 
phenylVamide 

Potassium nitrate 94 mg was added to solution of pyridine-2-carboxylic 
acid-(4-<l-acetyl-pyrrolidin-2-yl)-3-fluoro-phenyl)-amide in trifluoroacetic acid 3 ml, and the 
reaction liquor was stirred at room temperature for two days. The reaction liquor was 
concentrated down by distillation under reduced pressure, then diluted with chloroform, made 
basic with . saturated aqueous sodium bicarbonate. Then extraction was carried out with 
chloroform. The organic layers were combined and were washed with saturated aqueous sodium 
chloride solution and were dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: chloroform-methanol = 50/1) and the title compound was 
obtained as a pale yellow solid. 

Step 5 

Production of 1 -f2-(6-r4-fluoro-phenvl sulphanvlV2-pvridin-2-vl- 3H-benzimidazol-5-vn 
-pyrrolidin- l-vlVethanone 

4-fluoro-benzene thiol 20 mg, potassium carbonate 30 mg were added successively to solution of 
pyridine-2-caiboxylic acid-(4-(l-acetyl-pyrrolidin-2-yl)-5 -fluoro-2-nitro-phenyl)-amide 50 mg in 
N,N-dimethylformamide 1 ml, and the reaction liquor was stirred at 100°C for two hours. Tin (II) 
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chloride dihydrate 30 mg was added to the reaction liquor, and the reaction liquor was stirred at 
100°C for a further three hours. After cooling, the reaction liquor was diluted using saturated 
aqueous sodium bicarbonate, extracted with chloroform, and the organic layer were dried with 
anhydrous magnesium sulphate, and the solvent was eliminated by distillation under reduced 
pressure. It was refined by preparative thin layer chromatography and the title compound was 
obtained as a white solid. 

1H-NMR (CDC13) 6 : 1.60-2.50 (7H, m), 3.60-4.00 (2H, m), 5.20-5.80 (1H, m), 6.90-7.10 (2H, 
m), 7.15-7.80 (5H, m), 7.80-8.00 (1H, m), 8.30-8.45 (1H, m), 8.55-8.70 (1H, m), 10.60-11.20 
(lH,m). 

ESl-MS(m/e):433(M+H). 
Example 339 

l-(2-(6-(4-methanesulphonvl-phenyl 

sulphanvlV2-pvridin-2-vU3H-benziiiuda2ol-5-vlVpyitolidin-l-ylVethanone 
Using 4-methanesulphonyl-benzene thiol, the title compound was obtained as a white solid by 
same process as Example 338 (Step 5), by a process based on this or a combination of these with 
a normal procedure. 

1H-NMR (CDC13) 8 : 1.40-2.45 (7H, m), 2.80-3.20 (3H, m), 3.50-4.00 (2H, m), 5.20-5.65 (1H, 
m), 7.10-8.25 (8H, m), 8.30-8.50 (1H, m), 8.50-8.80 (1H, m), 10.60-1 1.40 (1H, m). 
ESl-MS(m/e): 493 (M+H). 

Example 340 

N-(5-(6-n-aceM-pvrroKdin-2-ylV2-pyridin^ 

mide 

Stepl 

Synthesis - of l-( , 2-f6-f6-amino-pvridin-3-vloxyV2-pvridin-2-vl-3H -benzimidazol-5-vIl 
-pvrrolidin- 1 -vlVethanone 

5-bromo-2-nitro-pyridine 53.5 mg, cesium carbonate 84.2 mg, copper (II) oxide 25 mg were 
added to a solution of l-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethyl 
silanyl-ethoxymethyl)-3H-benzimidazol-5-yl)-pyrrolidin-l-yl)-ethanone obtained in Example 121 
(Step 10) 55.0 mg in pyridine 1 ml, and the reaction liquor was stirred overnight at 120°C in 
sealed tube. After cooling, saturated ammonium chloride aqueous solution, saturated aqueous 
sodium chloride solution were added successively to the reaction liquor, extraction was carried 
out ethyl acetate and the extract was dried with anhydrous magnesium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and hydrazine monohydrate 0.016 ml, 
expanded Raney nickel catalyst 20 mg were added to solution of the obtained residue in ethanol 2 
ml, and the reaction liquor was stirred at room temperature for 30 minutes. The catalyst was 
eliminated by filtration with celite, and the solvent was eliminated by distillation under reduced 
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pressure. The obtained residue was purified by preparative thin layer chromatography 
(KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 9/1) and the title 
compound was obtained as a yellow oily substance. 

Step 2 

Production of N-(5-(6-n-acetvl-p\mrolidin-2-yn -2-pvridin-2-vI-lH -benzimidazol-5-vloxv^ 
-pvridin-2-vD-acetamide 

Acetic anhydride 0.005 ml was added to a solution of 
1 -(2-(6-(6-amino-pyridin-3 -y loxy] -2-pyridin-2-y 1-3 H-benzimidazol-5-y l)-pyrrolidin- 1 -yl)- 
ethanone 13.7 mg in pyridine 1 ml, and the reaction liquor was stirred at room temperature for 
three hours. The reaction liquor concentrated down by distillation under reduced pressure, and the 
obtained residue was dissolved in trifluoroacetic acid 1 ml, and the reaction liquor was stirred at 
room temperature for three hours. The reaction liquor was concentrated down by distillation 
under reduced pressure and the obtained residue was purified using reverse phase medium 
pressure liquid chromatography (ODS-AS-360-CC (YMC Co) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid) and silica gel column chromatography (eluent: 
chloroform / methanol = 9/1) and the title compound was obtained as an oily substance. 
1H-NMR (CDC13) 6 : 1.64-2.44 (10H, m), 3.57-3.91 (2H, m), 5.26-5.62 (1H, m), 6.76-8.74 (10H, 
m), 10.59-1 1.31 (lH,m). 
ESl-MS(m/e): 457 (M+H). 

Example 341 

1- f2-(6-(6-acetvl-p\Tidin-3-vloxvV^ 
ethanone 

Using l-(5-bromo-pyridin-2-yl)-ethanone, the title compound was obtained as an oily substance 
by the same process as in Example 122, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDCD) 6 : 1.66-2.42 (7H, m), 2.59-2.74 (3H, m), 3.51-3.90 (2H, m), 5.12-5.45 (1H, 
m), 6.85-8.10 (6H, m), 8.30-8.70 (3H, m), 10.86-1 1.24 (1H, m). 
ESI-MS(m/e): 442 (M+H). 

Example 342 

2- (5-bromo-pwidin-2-vlV5-(4-methanesu^ 
enantiomer A and enantiomer B 

Racemic 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulphonyl-phenoxy)-6-pyrrolidin-2-yl-lH- 
benzimidazole 100 mg obtained in Example 306 was optically-resolved on optical resolution 
column (CfflRALPAK AD 2cm phi x 25 cm L (Diacel Chemical Industries, Ltd.), moving phase: 
hexane/isopropanol/diethylamine 20/80/0.1, flow rate 10 ml/min), and enantiomer A (retention 
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time = 24 min), enantiomer B (retention time = 27 min) were respectively obtained as oily 
substance. 

Example 343 

l-(2-(2-[5-bromo-pyridin-2-yi]-6-(4-m^ 
pyrrolidin- 1 -y i)-ethanone enantiomer A 

Acetic anhydride 0.020 ml was added to solution of 2-(5-bromo- 
pyridm-2-yl)-5-(4-methanesulphonyl-phenoxy)-6-pyn-olidin-2-yl-lH-benzimidazole enantiomer 
A (obtained in Example 342) 43mg in pyridine 1 ml, and the reaction liquor was stirred at room 
temperature for ten minutes. Saturated aqueous sodium bicarbonate was added to the reaction 
liquor, it was extracted with chloroform, and the organic layer was dried with anhydrous 
magnesium sulphate and the solvent was eliminated by distillation under reduced pressure. It was 
purified by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol = 10/1) and the title compound was obtained as a white solid. 
1H-NMR (CDC/13) 6 : 1.60-2.40 (7H, m), 2.80-3.20 (3H, m), 3.50-3.95 (2H, m), 5.05-5.45 (1H, 
m), 6.90-7.80 (5H, m), 7.80-8.00 (2H, m), 8.10-8.30 (1H, m), 8.60-8.80 (1H, m). 
ESI/MS(m/e): 555, 557 (M+H). 

Example 344 

l-(2-(2-(5-bromo-p\Tidin-2-vlV6-('4-methanesulphonvl-phenoxvV3H-benzimidazol-5-vn-p\Troli 
din-l-vD-ethanone enantiomer B 

Using 2-(5-bromo-pyridin-2-yl)-5-(4-methanesulphonyl-phenoxy)-6- pyrrolidin-2 

-yl-lH-benzimidazole enantiomer B obtained in Example 342, the title compound was obtained 
as a white solid by the same process as in Example 343, a process based on this or a combination 
of these with a normal procedure. 

Example 345 

l-(2-(6-(4-methanesulphonvl-phenoxvV2-f5-vinvl-pvridin-2-vlV3H-benzimidazol-5-vlV 
n-l-vlVethanone 

Using 5-vinyl-pyridine-2-carboxylic acid, the title compound was obtained as yellow solid by the 
same process as in Example 307, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.20-2.40 (7H, m), 2.90-3.15 (3H, m), 3.50-3.90 (2H, m), 5.00-5.45 (1H, 
m), 5.48 (1H, dd, J = 5.6, 11.2 Hz), 5.94 (1H, dd, J = 5.6, 17.6 Hz), 6.70-6.85 (1H, m), 7.00-7.25 
(2H, m), 7.25-7.80 (2H, m), 7.80-8.00 (3H, m), 8.30-8.40 (1H, m), 8.55-8.70 (1H, m), 
10.50-10.80 (lH,m). 
ESI-MS(m/e): 503 (M+H). 
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Example 346 

l-(2-(6-(6-a-hvdroxv-l-methvl-ethv^ 
vrrolidin-l-vlVethanone 

Methyllithium (1.0M diethyl ether solution) 0.1 ml was added to solution of 
l-(2-(6-(6-acetyl-pyridin-3-yloxy)-2-pyri^ 

ne (obtained in Example 341) 15.0 mg in tetrahydrofuran 1.5 ml solution at-78°C, and the 
reaction liquor was stirred at -78°C for 30 minutes. The reaction liquor was discharged into 
saturated ammonium chloride aqueous solution, extracted with chloroform and the extract was 
dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using silica gel column chromatography 
(eluent: chloroform-methanol = 7.5/1) and the title compound was obtained as yellow solid. 
1H-NMR (CDC13) 6 : 1.46-1.63 (6H, m), 1.63-2.47 (7H, m), 2.87-2.99 and 3.34-3.91 (total 3H, 
each m), 5.18-5.51 (1H, m), 6.72-7.91 (6H, m), 8.17-8.68 (3H, m), 10.54-10.94 (1H, br). 
ESI-MS(m/e): 458 (M+H). 

Example 347 

(5-f6-n-acetyl-pyiTolidin-2-viy2-pv^ 
carbamic acid ethyl ester 

Ethyl chloroformate 0.003ml was added to solution of 
l-(2-(6-(6-ammo-pyridin-3-yloxy)-2-pyrid^ 

ethanone (obtained in Example 340 (Step 1) 14.4 mg in pyridine 1 ml, and the reaction liquor was 
stirred at room temperature for 30 minutes. The reaction liquor was concentrated down by 
distillation under reduced pressure, and the obtained residue was dissolved in trifluoroacetic acid 
1 ml, and the reaction liquor was stirred at room temperature for one hour. The reaction liquor 
was concentrated down by distillation under reduced pressure and the obtained residue was 
purified using reverse phase medium pressure liquid chromatography (ODS-AS-360-CC (YMC 
Co) mobile phase : water-acetonitrile-0.1% trifluoroacetic acid) and silica gel column 
chromatography (eluent chloroform-methanol = 9/1) and the title compound was obtained as a 
yellow oily substance. 

1H-NMR (CDC13) 6 : 1.14-1.51 (3H, m), 1.52-2.46 (7H, m), 2.78-2.93 and 3.51-3.88 (total 3H, 
each m), 4.16-4.26 (2H, m), 5.27-5.63 (1H, m), 6.80-8.69 (10H, m). 
ESl-MS(m/e): 487 (M+H). 

Example 348 

l-(2-f6-(6-(5-methvl-n.2.41oxadiazol 
Yl)-pYiTolidin-l-Yl)-ethanone 

Using 5-bromo-2-cyano-pyridine, the title compound was obtained as a white solid by the same 
process as in Example 153, a process based on this or a combination of these with a normal 
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procedure. 

1H-NMR(CDC13) 6 : 1.49-2.42 (7H, m), 2.54-2.71 (3H, m), 3.50-3.88 (2H, m), 5.04-5.48 (1H, 
m), 7.00-8.67 (10H,m). 
ESI-MS(m/e): 482 (M+H). 

Example 349 

3-(2-(6-(4-methanesulphonvl-phe^ 
oxo-propionitrile 

Using cyanoacetic acid, the title compound was obtained as a white solid by the same process as 
in Example 296, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CDC13) 6 : 1.80-2.05 (4H, m), 3.05-3.25 (4H, m), 3.47-3.93 (3H, m), 5.19-5.41 (1H, 
m), 7.00-7.59 (5H, m), 7.82-7.99 (3H, m), 8.35-8.41 (1H, m), 8.62-8.68 (1H, m). 
ESI-MS(m/e): 502 (M+H). 

Example 350 

Cvclopropvl-(2-f6-f4-methanesulphonvl-pte 
din-;i-vl)-niethanone 

Using cyclopropanecarboxylic acid, the title compound was obtained as a white solid by the same 
process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 0.92-1108 (4H, m), 1.60-1.66 (2H, m), 1.85-1.99 (2H, m), 2.20-2.38 (1H, 
m), 3.05-3.08 (3H, m), 3.63-4.00 (2H, m), 5.33-5.41 (1H, m), 7.12-7.44 (5H, m), 7.86-7.92 (3H, 
m), 8.40-8.44 (1H, m), 8.60-8.68 (1H, m). 
ESI-MS(m/e): 503 (M+H). 

Example 351 

33.3-trifluoro-l-( f 2-( f 6-( r 4-methanesulphonvl-phenoxv>-2-pyridin-2-vl-3H-ben2i 
rolidin- 1 -yl)-propan- 1 -one 

Using 3,3,3-trifluoro-propionic acid, the title compound was obtained as a white solid by the 
same process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.85-2.40 (4H, m), 2.90-3.27 (5H, m), 3.65-3.90 (2H, m), 5.15-5.43 (1H, 
m), 6.97-7.63 (5H, m), 7.84-7.96 (3H, m), 8.38-8.43 (1H, m), 8.60-8.68 (1H, m). 
ESI-MS(m/e): 545 (M+H). 

Example 352 

(2<6-{4-methanesulphonyl-phenoxy)-2^ 
ahvdrofuran-2-vlVmethanone 
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Using tetrahydrofuran-2-carboxylic acid, the title compound was obtained as a white solid by the 
same process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CDC13) 6 : 1.85-2.33 (7H, m), 3.05-3.10 (3H, m), 3.63-4.08 (5H, m), 4.15-4.62 (1H, 
m), 5.33-5.62 (1H, m), 7.11-7.55 (5H, m), 7.84-7.95 (3H, m), 8.37-8.42 (1H, m), 8.60-8.67 (1H, 
m). 

ESl-MS(m/e): 533 (M+H). 
Example 353 

N-f2-(2-(6-f4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlVDvrrolidin-l-vl 
V2-oxo-ethv0-acetamide 

Using acetylaminoacetic acid, the title compound was obtained as a white solid by the same 
process as in Example 296, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.90-2.05 (8H, m), 3.07-3.09 (3H, m), 3.47-4.01 (3H, m), 5.16-5.40 (1H, 
m), 6.52-6.70 (1H, m), 7.04-7.20 (2H, m), 7.33-7.57 (2H, m), 7.84-7.98 (3H, m), 8.35-8.38 (1H, 
m), 8.61-8.67 (1H, m). 
ESI-MS(m/e): 534 (M+H). 

Example 354 (diastereomer A), 355 (diastereomer B) 

l-q-(6-(4-methanesulphonvl-phenoxv^^ 
hanol diastereomer A and diastereomer B 

Using 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine obtained in Example 14 
and l-pyrrolidin-2-yl-ethanol, the title compound was obtained as diastereomer mixture of pale 
yellow solid by the same process as in Example 15, a process based on this or a combination of 
these with a normal procedure. The obtained diastereomer mixture was purified further by 
preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), 
chloroform/methanol = 10/1), diastereomer A and B were respectively obtained as pale yellow 
solid. 

l-n-(6-(4-methanesulphonvl-phenoxv)-2-p 
hanol diastereomer A . 

1H-NMR(CD30D) 6 : 1.09 (3H, d, J - 6.7 Hz), 1.66-1.78 (1H, m), 1.80-1.99 (3H, m), 3.06-3.18 
(1H, m), 3.12 (3H, s), 3.61-3.69 (1H, m), 3.78-3.83 (1H, m), 3.90-3.99 (1H, m), 6.97-7.81 (5H, 
m), 7.89-8.00 (3H, m), 8.26 (1H, d, J = 8.2 Hz), 8.74 (1H, d, J = 4.7 Hz). 
ESl-MS(m/e): 479 (M+H). 

l-(l-(6-(4-methanesulphonyl-phenoxy)-2-^ 
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hanol diastereomer B . 

1H-NMR(CD30D) 6 : 0.76 (3H, d, J = 6.3 Hz), 1.70-1.82 (3H, m), 1.92-2.00 (1H, m), 3.06-3.13 
(1H, m), 3.10 (3H, s), 3.61-3.69 (1H, m), 3.83-3.90 (1H, m), 3.95-4.03 (1H, m), 7.04 (2H, d, J = 
8.9 Hz), 7.37-7.44 (2H, m), 7.4.6-7.49 (1H, m), 7.89 (2H, d, J - 8.9 Hz), 7.93-7.99 (1H, m), 8.27 
(1H, d, J = 7.8). 8.74 (1H, d, J - 4.7 Hz) 
ESl-MS(m/e) : 479 [M+H] 

Example 356 

5-f2-(l-fluoro-€thvn-pvn-olidm-l-vlV6-f4-methanesulphonvl-pfaenoxv)-2-pvridi 
imidazole 

To solution of l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazol -5-yl) 
-pyrrolidin-2-yl)-ethanol diastereomer A 21mg obtained in Example 354 in chloroform 1 ml was 
added diethylamino sulphur trifluoride 0.007 ml at -78°C, and the reaction liquor was stirred at 
78°C for one hour. The reaction liquor was warmed to room temperature and thereafter, saturated 
aqueous sodium bicarbonate was added to the reaction liquor and thereafter, it was extracted with 
ethyl acetate and was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the residue was purified by preparative thin layer 
chromatography (KieselgelTM60F254, Art5744 (Merck Corporation), chloroform/methanol = 
10/1) and the title compound was obtained as pale yellow solid. 

1H-NMR(CD30D) 5 : 1.18 and 1.24 (total 3H, each d, J = 6.3, 6.7 Hz), 1.53-1.78 (1H, m), 
1.83-2.00 (3H, m), 3.11 (3H, s), 3.11-3.20 (1H, m), 3.52-3.61 (1H, m), 3.89-4.01 (1H, m), 
4.63-4.87 (1H, m), 7.04 (2H, d, J = 9.0 Hz), 7.21-7.53 (3H, m), 7.89 (2H, d, J = 9.0 Hz), 
7.96-8.02 (1H, m), 8.27 (1H, d, J = 7.8 Hz), 8.74 (1H, d, J = 4.7 Hz). 
ESI-MS(m/e): 481 (M+H). 

Example 357 

5-f2-(l-fluoro-ethvlVp\Trolidin-l-vlV6-f4-methanesulphonvl-phenoxv)-2-pvridin-2-^ 
midazole 

Using l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H- benzimidazol-5-yl)- 
pyrrolidin-2-yl)-ethanol diastereomer B obtained in Example 355, the title compound was 
obtained as a pale yellow solid by the same process as in Example 356, a process based on this or 
a combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 0.99 and 1.09 (total 3H, each d, J = 6.5, 6.2 Hz), 1.59-1.83 (3H, m), 

1.93- 2.03 (1H, m), 3.00-3.10 (1H, m), 3.09 (3H, s), 3.54-3.67 (1H, m), 4.10-4.19 (1H, m), 
4.37-4.54 (1H, m), 7.04 (2H, d, J = 8.9 Hz), 7.36-7.48 (3H, m), 7.86 (2H, d, J = 8.9 Hz), 

7.94- 7.98 (1H, m), 8.25 (1H, d, J = 7.8 Hz), 8.72 (1H, d, J = 4.7 Hz). 
ESI-MS(m/e):481(M+H). 
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Example 358 

l-Q^6-(4-methanesuIphonvl-phenoxv 
hanone 

Oxalyl chloride 0.080 ml and dimethylsulfoxide 0.087 ml were added successively at -78°C to 
methylene chloride 3 ml, and the reaction liquor was stirred at 78°C for ten minutes, and 
thereafter, solution of diastereomer mixture of l-(l-(6-(4-methanesulphonyl- 
phenoxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl)-pyrrolidin-2-yl)-ethanol (obtained in Example 
354 and 355) 146 mg in methylene chloride 2 ml was added at -78°C. The reaction liquor was 
stirred at -78°C for 30 minutes, and thereafter, triethylamine 0.42 ml was added, and the reaction 
liquor was stirred at -78°C for a further ten minutes, and thereafter, it was warmed to room 
temperature. Saturated ammonium chloride aqueous solution was added to the reaction liquor, 
and the mixture was extracted with ethyl acetate and was dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the residue was 
purified by preparative thin layer chromatography (KieselgelTM60F254, Art5744 (Merck 
Corporation), chloroform/methanol = 10/1) and the title compound was obtained as pale yellow 
solid. 

1H-NMR(CD30D) 6 : 1.78-2.07 (3H, m), 1.94 (3H, s), 2.20-2.29 (1H, m), 3.06 (3H, s), 
3.37-3.45 (1H, m), 3.64-3.77 (1H, m), 4.27-4.30 (1H, m), 6.80-7.44 (5H, m), 7.80-7.88 (3H, m), 
8.27-8.40 (1H, m), 8.61-8.62 (1H, m). 
ESI-MS(m/e): 477 (M+H). 

Example 359 (enantiomer A), 360 (enantiomer B) 

l-n-f6-f4-methanesulphonvl-phenoxv-2-pvridin-2-vl-3H-benzimida2ol-5-vlVD\Trolidin-2-vlVeth 

anone enantiomer A and enantiomer B 

Racemic 

l-(l-(6-(4-methanesulphonyl-phenoxy)-2-pyri 

hanone (obtained in Example 358) 27 mg was optically resolved on optical resolution column 
(CHIRALPAK AD-H 2cm phi x 25 cm L (Diacel Chemical Industries, Ltd.), moving phase: 
ethanol, flow rate 10 ml/min), and enantiomer A (retention time = 20.8 min), enantiomer B 
(retention time = 46.9 min) were respectively obtained as pale yellow solids. 

l-n-f6-(4-methanesulphonvl-phenoxvV2-^ 
hanone enantiomer A. 
ESI-MS(m/e): 477 (M+H). 

l-n-(6-(4-methanesulphonvl-phenoxv>^ 
hanone enantiomer B. 
ESI-MS(m/e): 477 (M+H). 
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Example 361 

l-n-(6-(6-methanesulphonvl-py^ 
pvrrolidin-2-vO-ethanone 

Using the 5-fluoro^-(6-methanesulphonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained from 
Example 196 (Step 3) and l-methyl-l-(2-pyrrolidinyl) ethanol, the title compound was obtained 
as pale yellow solid by the same process as in Example 354, 355 and 358, a process based on this 
or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.80-2.10 (3H, m), 2.08 (3H, s), 2.28-2.39 (1H, m), 3.24 (3H, s), 
3.40-3.47 (1H, m), 3.66-3.73 (1H, m), 4.46 (1H, t, J = 7.4 Hz), 7.17 (1H, s), 7.40 (1H, s), 7.48 
(1H, dd, J = 2.7, 8.8 Hz), 7.54 (1H, dd, J - 4.9, 7.6 Hz), 8.02 (1H, dt, J = 0.8, 7.8 Hz), 8.07 (1H, 
dd, J = 0.6, 8.8 Hz), 8.24 (1H, d, J - 7.8 Hz), 8.46 (1H, dd, J « 0.6, 2.7 Hz), 7.78 (1H, dt, J = 0.8, 
4.9 Hz). 

ESl-MS(m/e):478(M+H) 

Example 362 (enantiomer A), 363 (enantiomer B) 

1- Q-(6-(6-methanesulphonvl-pvridin-3-W^ 

2- vfl-ethanone enantiomer A and enantiomer B 

Racemic l-(l-(6-(6-methanesulphonyl-pyridin-3-yloxy)-2-pyridin-2-yl- 3H-benzimidazol 
-5-yl)-pyrrolidin-2-yl)-ethanone obtained in Example 361 34 mg was optically resolved on 
optical resolution column (CH1RALPAK AD-H 2cm phi x 25 cm L (Diacel Chemical Industries, 
Ltd.), moving phase: ethanol, flow rate 10 ml/min), and enantiomer A (retention time = 28.8 min), 
enantiomer B (retention time = 48.2 min) were respectively obtained as pale yellow solids. 

1- n-(6-f6-methanesulphonvl-pvridm-3-vto 

2- vl)-ethanone enantiomer A. 
ESI-MS(m/e): 478 (M+H). 

1- (l-(6-(6-methanesulphonvl-p\^ 

2- vlVethanone enantiomer B 
ESI-MS(m/e): 478 (M+H). 

Example 364 

(2SVl-(6-(4-methanesulphonyl-phenoxyV2-pyri 
rboxamide 

Using L-prolinamide hydrochloride and 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2- 
nitro-phenylamine obtained in Example 14, the title compound was obtained as a pale yellow 
solid by the same process as in Example 15, a process based on this or a combination of these 
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with a normal procedure. 

1H-NMR (CDC13) 6 : 1.91-2.03 (3H, m), 2.26-2.50 (1H, m), 3.02 and 3.06 (total 3H, each s), 
3.18-3.28 (1H, m), 3.63-3.91 (1H, m), 4.19-4.23 (1H, m), 6.04-6.13 (1H, m), 6.86-7.28 (4H, m), 
7.37-7.41 (1H, m), 7.48-7.54 (1H, m), 7.80-7.92 (3H, m), 8.34-8.38 (1H, m), 8.48-8.63 (1H, m). 
ESI-MS(m/e): 478 (M+H). 

Example 365 

(2RH-(6-(4-methanesulphonvl-phenoxy)-2-pvrid^ 
rboxamide 

Using D-prolinamide and 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine 
obtained in Example 14, the title compound was obtained as a pale yellow solid by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 5 : 1.91-2.03 (3H, m), 2.26-2.50 (1H, m), 3.02 and 3.06 (total 3H, each s), 
3.18-3.28 (1H, m), 3.63-3.91 (1H, m), 4.19-4.23 (1H, m), 6.04-6.13 (1H, m), 6.86-7.28 (4H, m), 
7.37-7.41 (1H, m), 7.48-7.54 (1H, m), 7.80-7.92 (3H, m), 8.34-8.38 (1H, m), 8.48-8.63 (1H, m). 
ESI-MS(m/e): 478 (M+H). 

Example 366 

6-((3RV3-fluoro-pvrrolidin- 1 -vlVS-f 4-methanesulfonvl-phenoxvV2-pvridin-2-vl- 1 H-benzimidaz 
ole 

Using (R)-3-fluoro pyrrolidine and 5-fluoro-4-(4-methanesulphonyl-phenoxy) 
-2-nitro-phenylamine obtained in Example 14, the title compound was obtained as a yellow oily 
substance by the same process as in Example 15, a process based on this or a combination of 
these with a normal procedure. 

1 H-NMR(QD3 OD) 6 : 1.95-2.40 (2H, m), 3.10 (3H, s), 3.25-3.73 (4H f m), 5.14-5.40 (1H, m), 
7.06 (2H, d, J = 8.9 Hz), 7.07-7.20 (1H, m), 7.32-7.40 (1H, m), 7.42-7.48 (1H, m), 7.89 (2H, d, J 
= 8.9 Hz), 7.93-7.99 (1H, m), 8.23 (1H, d, J = 8.2 Hz), 8.71 (1H, d, J = 5.1 Hz) 
ESI-MS(m/e): 453 (M+H). 

Example 367 

!-(6-f4-methanesulphonvl-phenoxv-2-pvridin-2-vl-3H-benzimidazol-5-vlY-pvrrolidine-3-carbox 
amide 

Using pyrrolidine-3-carboxamide and 5-fluoro-4-(4-methanesulphonyl-phenoxy) 
-2-nitro-phenylamine obtained in Example 14, the title compound was obtained by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 8 : 2.03-2.30 (2H, m), 2.89-2.99 (1H, m), 3.06 (3H, s), 3.24-3.60 (4H, m), 
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5.70-5.86 (2H, m), 7.00-7.48 (5H, m), 7.80-7.90 (3H, m), 8.34-8.40 (1H, m), 8.57-8.64 (1H, m). 
ESI-MS(m/e): 478 (M+H). 

Example 368 

(7RVl-(6-(4-methanesulphonvl-phenoxvV2-pTO 
rboxylic acid methoxv-melhvl-amide 

Using (R)-N-methoxy-N-mctbyIprolinamide and 5-fluoro-4-(4-methanesulphonyl-phenoxy) 
-2-nitro-phenylamine obtained in Example 14, the title compound was obtained by the same 
process as in Example 15, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.83-2.05 (3H, m), 2.25-2.40 (1H, m), 3.09 (3H, brs), 3.13 (3H, s), 
3.40-3.47 (1H, m), 3.68-3.78 (1H, m), 3.84 (3H, brs), 4.90-5.09 (1H, m), 7.06-7.30 (4H, m), 
7.42-7.50 (1H, m), 7.87-8.00 (3H, m), 8.19-8.28 (1H, m), 8.70-8.76 (1H, m). 
ESI-MS(m/e): 522 (M+H). 

Example 369 

(2RVl-a-f6-(6-ethanesulfonv^ 
n-2-vD-ethanone 

Using the 4-(6-ethanesulfonyl-pyridin-3-yloxy)-5-fluoro-2-nitro-phenylamine obtained from 
Example 221 (Step 2) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as pale 
yellow solid by the same process as in Example 354, 55 and Example 358, a process based on 
this or a combination of these with a normal procedure. 

1H-NMR(CD30D) b : 1.24 (3H, t, J = 7.4 Hz), 1.78-2.03 (3H, m), 2.03 (3H, s), 2.22-2.35 (1H, 
m), 3.30-3.43 (1H, m), 3.39 (2H, q, J = 7.4 Hz), 3.64-3.75 (1H, m), 4.35-4.42 (1H, m), 7.03-7.48 
(4H, m), 7.90-7.99 (1H, m), 8.03 (1H, d, J = 8.6 Hz), 8.17-8.28 (1H, m), 8.43-8.46 (1H, m), 
8.70-8.75 (1H, m). 
ESI-MS(m/e): 492 (M+H). 

Example 370 

(2Ryi-n-(6-(6-ethane sulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-3H-benzimidazol-5-vn 

-pvrrolidin -2-vlVethanohe 

Using the 4-(6-ethane sulfonyl-pyridin-3-yloxy)-5-fluoro-2-nitro-phenylamine obtained from 
Example 225 (Step 2) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as pale 
yellow solid by the same process as in Example 205 and Example 358, a process based on this or 
a sequential combination of these with a normal procedure 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 1.80-2.03 (3H, m), 2.04 (3H, s), 2.24-2.34 (1H, 
m), 330-3.45 (1H, m), 3.39 (2H, q, J = 7.4 Hz), 3.63-3.74 (1H, m), 4.37-4.44 (1H, m), 7.07 (1H, 
brs), 7.22-7.50 (2H, m), 8.03-8.05 (1H, m), 8.42-8.46 (1H, m), 8.63-8.66 (1H, m), 8.73 (1H, d, J 
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= 1.6 Hz), 9.37-9.43 (lH,m). 
ESI-MS(m/e): 493 (M+H). 

Example 371 

(2RVl-n-(6-(4-ethanesulphonvl-^ 
Vethanone 

Using the 4-(4-ethane sulfonyl-phenoxy)-5-fluoro-2-nitro-phenylamine obtained from Example 
259 (Step 1) and l-(R)-pyrrolidin-2-yl-ethanol, the title compound was obtained as a pale yellow 
solid by the same process as in Example 369, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.4 Hz), 1.81-2.03 (3H, m), 2.02 (3H, s), 2.24-2.33 (1H, 
m), 3.22 (2H, q, J - 7.4 Hz), 3.38-3.46 (1H, m), 3.72-3.79 (1H, m), 4.40 (1H, t, J = 7.5 Hz), 
7.10-7.12 (3H, m), 7.29 (1H, s), 7.45-7.48 (1H, m), 7.87-7.90 (2H, m), 7.90-7.98 (1H, m), 8.24 
(1H, d, J = 7.6 Hz), 8.72 (1H, d, J = 4.9 Hz). 
ESI-MS(m/e):491(M+H). 

Example 372 

f2RVl-fl-(6-( r 4-ethane 

sulfonvl-phenoxv)-2-pvrazin-2-vl-3H-benzimidazol-5-vlVpvrrolidin-2-ylVethanone 
Using the 4-(4-ethane sulfonyl-phenoxy)-5-fluoro-2-nitro-phenylamine obtained from Example 
259 (Step 1) and l-(R)-pyrrolidin-2-yl-ethanoi, the title compound was obtained as a pale yellow 
solid by the same process as in Example 369, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 5 : 1.25 (3H, t, J - 7.4 Hz), 1.82-2.04 (3H, m), 2.04 (3H, s), 2.24-2.34 (1H, 
m), 3.22 (2H, q, J = 7.4 Hz), 3.34-3.50 (1H, m), 3.70-3.79 (1H, m), 4.38-4.48 (1H, m), 7.00-7.38 
(4H, m), 7.89 (2H, d, J = 9.0 Hz), 8.66 (1H, brs), 8.75 (1H, dd, J - 1.6, 2.5 Hz), 9.38-9.48 (1H, 
m). 

ESI-MS(m/e): 492 (M+H). 

Example 373 

(2RVl-q-(6-(6-ethane 

sulfonvl-pvridin-3 -vloxy V2-pyridin-2-vl-3 H-benzimidazol-5-vlVpvrrolidin-2-vlVpropan- 1 -one 
Using 5-fluoro<4-(6-ethane sulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and l-(R)-pyrrolidine-2.-yl-propanol, the title compound was obtained as a pale 
yellow solid by the same process as in Example 369, a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 0.93 (3H, t, J - 7.2 Hz), 1.25-1.27 (3H, m), 1.75-2.00 (3H, m), 2.23-2.53 
(3H, m), 3.33-3.44 (3H, m), 3.71 (2H, q, J = 7.3 Hz), 4.43 (1H, t, J = 7.6 Hz) 7.14 (1H, s), 7.38 
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(1H, s), 7.45-7.50 (2H, m), 7.93-8.00 (1H, m), 8.06 (1H, d, J = 8.8 Hz), 8.25 (1H, d, J = 8.0 Hz), 
8.45 (1H, d, J = 2.9 Hz), 8.73 (1H, d, J = 4.9 Hz). 
ESl-MS(m/e): 506 (M+H). 

Example 374 

( 2RV2-( 1 -( 6-(6-ethane sulfonvl-pvridin-3-yloxvV2-pvridin-2-vl-3H-benzimidazol-5-vn- 

pvirolidin-2-vfl-propane-2-ol 

Using 5-fluoro-4-(6-ethane sulfonyl-pyridin-3-yloxy)-2-nitro-phenylamine obtained in Example 
221 (Step 2) and (R)-l -methyl- l-(2-pyrrolidinyl) ethanol, the title compound was obtained by the 
same process as in Example 369, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 0.85 and 0.87 (total 6H, each s), 1.22 (3H, t, J = 7.3 Hz), 1.59-1.84 (3H, 
m), 1.93-2.05 (1H, m), 3.08-3.17 (1H, m), 3.31-3.40 (2H, m), 3.53-3.61 (1H, m), 4.00-4.03 (1H, 
m), 7.43-7.64 (4H, m), 7.91-7.98 (1H, m), 8.02 (1H, d, J « 8.8 Hz), 8.25 (1H, d, J - 7.8 Hz), 8.45 
(1H, d, J - 2.7 Hz), 8.71-8.73 (1H, m). 
ESI-MS(m/e): 508 (M+H). 

Example 375 

(2R. 4RV4-hvdroxv-l-( r 6-( > 4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol 
-5-ylVpvrrolidine-2-carboxamide 

Using cis-4-hydroxy-D-prolinamide, the title compound was obtained as a pale yellow solid by 
the same process as in Example 15, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.94-2.00 (1H, m), 2.50-2.59 (1H, m), 3.11 (3H, s), 3.38-3.44 (1H, m), 
3.73-3.77 (1H, m), 4.23-4.28 (1H, m), 4.36-4.42 (1H, m), 7.12 (2H, d, J = 9.0 Hz), 7.24 (1H, s), 
7.33 (1H, s), 7.44-7.47 (1H, m), 7.89-7.97 (3H, m), 8.21-8.24 (1H, m), 8.70-8.72 (1H, m). 
ESI-MS(m/e): 494 (M+H). 

Example 376 

(2R. 4SV4-fluoro-l-(6-(4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5 

-YlVpyirolidine-2-carboxamide 

Using (2R, 4R)-4-hydroxy-l-(6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H- 
benzimidazol -5-yl)-pyrrolidine-2-carboxamide obtained in Example 375, the title compound was 
obtained as a pale yellow solid by the same process as in Example 356, a process based on this or 
a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 2.01-2.21 (1H, m), 2.54-2.67 (1H, m), 3.13 (3H, s), 3.48 (1H, dd, J = 12.8, 
27.2 Hz), 4.09 (1H, ddd, 3.6, 12.8, 39.7 Hz = J), 4.48 (1H, dd, J - 6.4, 10.0 Hz), 5.20-5.34 (1H, 
m), 7.15 (2H, d, J - 8.8 Hz), 7.25 (1H, brs), 7.41 (1H, brs), 7.46-7.49 (1H, m), 7.92-7.99 (3H, m), 
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8.26 (1H, d, J = 8.0 Hz), 8.73 (1H, d, J = 4.7 Hz). 
Example 377 

(2R. 4SV4-hvdroxv-l-(6-(4-methanesub^ 

-5 -vl V p vrrolidine-2-carboxamide 

Using trans-4-hydroxy-D-prolinamide, the title compound was obtained as a pale yellow solid by 
the same process as in Example 15, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 2.00-2.07 (1H, m), 2.33-2.39 (1H, m), 3.13 (3H, s), 3.25 (1H, d, J = 10.8 
Hz), 4.00 (1H, dd, J - 4.1, 10.8 Hz), 4.44-4.50 (2H, m), 7.14 (2H, d, J = 9.0 Hz), 7.23 (1H, brs), 
7.37 (1H, brs), 7.46-7.49 (1H, m), 7.92-7.99 (3H, m), 8.25 (1H, d, J = 8.0 Hz), 8.73 (1H, d, J = 
4.7 Hz). 

ESI-MS(m/e): 494 (M+H). 
Example 378 

1-(Y2R. 4RVl-(6-(6-ethane sulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-3H-benzimidazol-5-vn 
-4-hydroxy- pyrrolidin-2-ylVethanone 
Step 1 

Synthesis of f 2FL 4RV 1 -( 6-( 6-ethane sulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-3H 

-benzimidazol-5-vn-4-hvdroxv-pvrrolidine-2-carboxvlic acid methoxv-methvl-amide 

Using (2R, 4R)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methyl amide obtained in 

Reference Example 5, the title compound was obtained as a pale yellow solid by the same 

process as in Example 369, a process based on this or a combination of these with a normal 

procedure. 

Step 2 

Production of l-(Y2R.4RVl-(6-(6-ethane sulfonvl-pvridin-3-vloxvV2-pvridin-2-vl 
-3H-benzimidazol-5-vlV4-hvdroxv-pvrrolidin-2-vlVethanone 

Methyllithium (1.0M diethyl ether solution) 0.360 ml was added to a solution of 20 mg of the (2R, 
4R> 1 -(6-(6-ethane sulfonyl-pyridin-3 -y loxy)-2-pyridin-2-y 1- 

3H-benzimidazol-5-yl)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methyl-amide obtained 
in step 1 in tetrahydrofuran 1 ml, at -78°C. The reaction liquor was stirred at -78°C for one hour 
and thereafter, it was warmed to 0°C and was stirred for one hour. Saturated ammonium chloride 
aqueous solution was added to the reaction liquor, and the mixture was extracted with ethyl 
acetate and was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure, and the residue obtained was purified by preparative thin 
layer chromatography (KieseigelTM60F254, Art5744 (Merck Corporation), chlorofonn/methanol 
= 10/1) and the title compound as pale yellow solid. 
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1H-NMR(CD30D) 6 : 1.24 (3H, t, J - 7.4 Hz), 1.79-1.88 (1H, m), 2.08 (3H, s), 2.43-2.54 (1H, 
ra), 3.33 (2H, q, J = 7.4 Hz), 3.46-3.63 (2H, m), 4.34-4.43 (2H, m), 7.10 (1H, brs), 7.39 (1H, brs), 
7.43-7.50 (2H, m), 7.93-7.97 (1H, m), 8.04 (1H, d, J = 8.8 Hz), 8.23 (1H, d, J = 8.0 Hz), 8.46 (1H, 
d, J = 2.7 Hz), 8.71 (1H, d, J = 4.3 Hz). 
ESI-MS(m/e): 508 (M+H). 

Example 379 

1-((2R, 4S)-l-(6-(6-ethane sulfonyI-pyridin-3-yloxy)-2-pyridin-2-yl-3H-benzimidazol-5-yl) 
-4-fluoro -pyiTolidin-2-yl)-ethanone. 

Using the 1-((2R, 4 R)-l-(6-(6 -ethane sulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl 
-3H-benzimida2ol-5-yl)-4-hydroxy-pyrrolidin-2-yl)-ethanone obtained in Example 378, the title 
compound was obtained as pale yellow solid by the same method as in Example 356, a process 
based on mis or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.31 (3H, t, J = 7.4 Hz), 1.80-2.05 (1H, m), 1.96 and 2.02 (total 3H, each 
s), 2.26-2.60 (1H, m), 3.30-3.43 (2H, m), 3.43-3.66 (1H, m), 3.70-4.04 (1H, m), 4.50-4.64 (1H, 
m), 5.12-5.37 (1H, m), 6.90-7.56 (4H, m), 7.80-7.91 (1H, m), 7.93-8.02 (1H, m), 8.30-8.68 (3H, 
m). 

ESI-MS(m/e):510(M+H). 
Example 380 

1-((2R. 4SVl-(6-(6-ethane sulfonvl-pyridin-3-vloxvV2-pvrazin-2-vl-3H-benzimida2ol -5-vD-4- 
fluoro-pyrrolidin-2-vlVethanone 

Using (2R, 4R)-4-hydroxy-pyrrolidine-2-carboxylic acid methoxy-methyl amide obtained in 
Reference Example 5, the title compound was obtained as pale yellow solid by the same process 
as in Example 370 and Example 378 (Step 2) and Example 356, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 1.98-2.20 (1H, m), 2.05 (3H, s), 2.48-2.61 (1H, 
m), 3.41 (2H, q, J = 7.4Hz), 3.56 (1H, dd, J « 11.9, 24.5 Hz), 3.99 (1H, ddd, J = 3.1, 11.9, 39.1 
Hz), 4.65 (1H, dd, J = 6.6, 10.3 Hz), 5.22-5.36 (1H, m), 7.13 (1H, brs), 7.48-7.50 (2H, m), 8.05 
(1H, dd, J = 0.6, 8.8 Hz), 8.52 (1H, d, J - 2.8 Hz), 8.67 (1H, d, J = 2.5 Hz), 8.76 (1H, dd, J = 1.4, 
2.5 Hz), 9.43 (1H, d, J = 1.4 Hz) 
ESI-MS(m/e):511 (M+H). 

Example 381 

5"f2-fluoro-phenoxvV2-pvridm-2-vl-6-(4-memanesulphonvl-phenoxvVlH-benzimidazole 
Using 2-fluorophenol and 5-fluoro-4-(4-methanesulphonyl-phenoxy)-2-nitro-phenylamine 
obtained in Example 14, the title compound was obtained as a colourless solid by same process as 
Example (Step 4)-(Step 6), by a process based on this or a combination of these with a normal 
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procedure. 

1H-NMR(CD30D) 6 : 3.10 (3H, s), 6.98-7.05-(lH, m), 7.07-7.21 (5H, m), 7.21-7.66 (3H, m), 
7.88 (2H, d, J = 9-0 Hz), 7.98 (1H, t, J = 7.6 Hz), 8.28 (1H, d, J = 8.2 Hz), 8.74 (1H, s). 
ESI-MS(m/e): 476 (M+H). 

Example 382 

5-(2-fluoro-phenoxvV2-pvrazin-2-vl-6-(4-methanes 

Using 5-(4-methanesulphonyl-phenoxy)-4-(2-flupro-phenoxy)-benzene-l,2-diamine obtained in 
Example 381, the title compound was obtained as a brown solid by the same process as in 
Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.11 (3H, s), 7.00-7.08 (1H, m), 7.08-7.70 (5H, m), 7.11 (2H, d, J = 8.8 
Hz), 7.90 (2H, d, J = 8.8 Hz), 8.71 (1H, s), 8.78 (1H, s), 9.47 (1H, s). 
ESI-MS(m/e): 477 (M+H). 

Example 383 

5-(2,3-difluoro-phenoxv)-2-pvridin-2-vl-6-(6-methanesulphonvl-pvridin-3-vloxvVlH-benzimida 
zole 

Using 2,3-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
as Example 196, (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.20 (3H, s), 6.79-6.83 (1H, m), 6.98-7.12 (2H, m), 7.17-7.80 (4H, m), 
7.98-8.05 (2H, m), 8.27-8.35 (1H, m), 8.39 (1H, d, J = 2.7 Hz), 8.64-8.79 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 384 

5-f2 < 4-difluoro-phenoxvV2-pvridin-2-vl-6-f6-methanesulphonvl-pvridin-3-vloxvVlH-benzimida 
zole 

Using 2,4-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
as Example 196 (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(GD30D) 6 : 3.21 (3H, s), 6.91-7.41 (4H, m), 7.47-7.75 (3H, m), 7.98-8.06 (2H, m), 
8.27-8.33 (1H, m), 8.40-8.45 (1H, m), 8.66-8.76 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 385 

5-( r 2.5-difluoro-phenoxvV2-pvridin-2-vl-6-(6-methanesulphonvl-pvridin-3-vloxvVlH-b 
zole 

Using 2,5-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
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as Example 196 (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD.30D) 6 : 3.20 (3H, s), 6.85-6.95 (2H, m), 7.24 (1H, td, J = 9.6, 5.1 Hz), 7.53 (1H, 
s), 7.56 (1H, dd, J - 8.6, 2.7 Hz), 7.64 (1H, dd, J = 7.8, 4.7 Hz), 7.81 (1H, s), 8.05 (1H, d, J - 8.6 
Hz), 8.10 (1H, t, J = 7.8 Hz), 8.33 (1H, d, J « 7.8 Hz), 8.43 (1H, d, J = 2.7 Hz), 8.84 (1H, d, J = 
4.7 Hz) 

ESI-MS(m/e): 495 (M+H). 
Example 386 

5-(2.6-difluoro-phenoxvV2-p\Tidto-2-yl-6-(6-methane 
zole 

Using 2,6-difluoro phenol, the title compound was obtained as pale yellow solid by same process 
as Example 196 (Step 4)-(Step 6), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 8 : 3.22 (3H, s), 7.09-7.17 (2H, m), 7.14 (2H, t, J = 8.2 Hz), 7.26-7.32 (1H, 
m), 7.47-7.52 (1H, m), 7.55 (1H, dd, J - 9.0, 2.3 Hz), 7.98 (1H, t, J - 7.8 Hz), 8.07 (1H, d, J - 9.0 
Hz), 8.27 (1H, d, J = 7.8 Hz), 8.51 (1H, d, J - 2.3 Hz), 8.72-8.74 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 387 

542.5-difluoro-phenoxvV2-pvrazin-2-vl-6-(6-methanesulphonvl-pvridin-3-vloxv)-lH- 
benzimidazole 

Using 4-(2,5-difluoro-phenoxy)-5-(6-methanesulphonyl-pyridin-3-yloxy)-benzene-l ,2 -diamine 
obtained in Example 385, the title compound was obtained as a pale yellow solid by the same 
process as in Example 205, a process based on this or a combination of these with a normal 
procedure.- 

1H-NMR(CD30D) 5 : 3.21 (3H, s), 6.75-6.92 (2H, m), 7.17-7.24 (1H, m), 7.35-7.85 (2H, m), 
7.52 (1H, dd, J = 8.6, 2.7 Hz), 8.04 (1H, d, J = 8.6 Hz), 8.41 (1H, d, J - 2.7 Hz), 8.73 (1H, s), 
8.79 (lH,s), 9.50 (lH,s). 
ESI-MS(m/e): 496 (M+H). 

Example 388 

5-( 3 .4-difluoro-phenoxvV2-pvrazin-2-vl-6-r6-methanesulphonyl-pyridin-3-yloxvV 1 H- 
benzimidazole 

Using 3,4-difluoro phenol, the title compound was obtained as pale yellow solid by the same 
process as in Example 383 and Example 387, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CD30D) 5 : 3.18 (3H, s), 6.65 (1H, brs), 6.80 (1H, brs), 7.17 (1H, q, J = 9.4 Hz), 7.46 
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(1H, dd, J - 8.6, 2.7 Hz), 7.49-7.80 (2H, m), 8.00 (1H, d, J = 8.6 Hz), 8.33 (1H, d, J = 2.7 Hz), 
8.6.9 (1H, s), 8.76 (1H, s), 9.46 (1H, s). 
ESI-MS(m/e): 496 (M+H). 

Example 389 

5-f3.5-rtfluoro-phenoxvV2-pvrazin-2-vl-6-(6-me&^ 
benzimidazole 

Using 3,5-difluoro phenol, the title compound was obtained as a pale yellow solid by the same 
process as in Example 388, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 3.22 (3H, s), 6.41*6.49 (2H, m), 6.60-6.69 (1H, m), 7.50 (1H, dd, J = 8.6, 
2.7 Hz), 7.54-7.82 (2H, m), 8.04 (1H, d, J = 8.6 Hz), 8.36 (1H, d, J - 2.7 Hz), 8.74 (1H, brs), 8.80 
(lH,brs),9.52(lH,s). 
ESI-MS(m/e): 496 (M+H). 

Example 390 

5-( f 2-difluoromethoxvpvridin-3-vloxv^-6-( f 6-methanesulphonvl-pvridin-3-vloxvV2-f5- 
methvl-pvrazin-2-vlV 1 H-benzimidazole 

Using 5-methyl-pyrazine-2-carboxylic acid and 4-(2-difluoromethoxy- 
pyridin-3-yloxy)-5-(6-methanesulphonyl-pyridin-3-yloxy)-benzene- 1 ,2-diamine obtained in 
Example 215, the title compound was obtained as a pale yellow solid by the same process as in 
Example 38, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 2.65 (3H, s), 3.18 (3H, s), 7.15 (1H, dd, J - 8.0, 4.9 Hz), 7.32-7.80 (2H, 
m), 7.40 (1H, d, J = 7.4 Hz), 7.45 (1H, dd, J = 8.8, 2.7 Hz), 7.46 (1H, t, J = 72.6 Hz), 7.93 (1H, 
dd, J = 4.9, 1.4 Hz), 8.01 (1H, dd, J = 8.8, 0.6 Hz), 8.35 (1H, dd, J = 2.7, 0.6 Hz), 8.67 (1H, d, J - 
1.0 Hz), 9.32 (1H, d, J = 1.3 Hz) 
ESI-MS(m/e): 541 (M+H). 

Example 391 

5-phenoxv-2-pvrazin-2-vlr6-(6-ethane sulfonvl-pvridin-3-vloxvVlH-benzimidazole 
Step 1 

Synthesis of pvrazine-2-carboxvlic acid (5-fluoro-4-(6-methanesulphonvl 

-pvridin-3-vloxvV2-nitro-phenvn-amide 

Pyrazine-2-carboxylic acid 3.18 g, 1-hydroxybenzotriazole 4.1 g and 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide monohydrochloride 5.8 g were added to a 
solution of the 3-fluoro-4-(6-methanesulphonyl-pyridin-3-yloxy)-phenylamine obtained in 
Example 221 (Step 1) 7.5 g dissolved in dimethylformamide 7 ml, the reaction liquor was stirred 
overnight at room temperature. Water was added to the reaction liquor, and precipitate was 
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recovered by filtration, to give 8.0g crude product Fuming nitric acid 0.44 ml was added to a 
solution of the obtained crude product 3.6g in trifluoroacetic acid 35 ml, and the reaction liquor 
was stirred at room temperature overnight, and thereafter the solvent was eliminated by 
distillation under reduced pressure. Water was added to the residue, and, precipitate was 
recovered by filtration, to give the title compound. 

Step 2 

Production of 5-(2.5-difluoro-phenoxvV2-pyrazin-2-vl-6- (6-methanesulphonvl -pyridin-3-vloxv) 
-1 H-benzimidazole 

2,5-difluoro-phenol 15 mg and cesium carbonate 28 mg were added to a solution of 
pyrazine-2-carboxylic acid (5-fluoro-4-(6-methanesulphonyl -pyridin-3-yloxy)-2-nitro 
-phenyl)-amide obtained in (Step 1) 26 mg in N-methylpyrrolidinone 0.5 ml, and the reaction 
liquor was stirred at 90°C for 15 minutes, and thereafter, tin (II) chloride dihydrate 100 mg was 
added to the reaction liquor. The reaction liquor was stirred at 90°C for one hour, and thereafter, 
ethyl acetate and saturated aqueous sodium bicarbonate were added. The precipitate was 
eliminated by filtration, and the solvent was eliminated by distillation under reduced pressure, 
and the residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate, then dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and the title compound was obtained as a 
pale yellow solid. 

1H-NMR(CD30D) 6 : 1.23 (3H, t, J = 7.2 Hz), 3.24-3.44 (2H, m), 6.82-6.92 (2H, m), 7.04-7.18 
(1H, m), 7.26-7.38 (3H, m), 7.48-7.56 (2H, m), 8.03 (1H, d, J = 8.4 Hz), 8.38 (1H, s), 8.74 (1H, 
s), 8.81 (lH,s), 9.51 (lH,s). 
ESI-MS(m/e):474(M+H). 

Example 392 

5-(naphthalen-l-yl 

ox vV2-pvrazine-2-vl-6-( 6-ethanesulfonvl-p vridine-3 -vloxv)- 1 H-benzimidazole 
Using naphthalene- l-ol and pyrazine-2-carboxylic acid (5-fluoro-4-(6- 
ethanesulfonyl-pyridine-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391, the title 
compound was obtained as a brown solid by the same process as in Example 391 (Step 2), a 
process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.17 (3H, t, J = 7.4 Hz), 3.29 (2H, q, J = 7.4 Hz), 6.81 (1H, d, J = 7.6 Hz), 
7.29-7.40 (3H, m), 7.45-7.49 (1H, m), 7.55 (1H, d, J = 7.6 Hz), 7.56 (1H, s), 7.72 (1H, d, J = 8.6 
Hz), 7.75 (1H, s), 7.83 (1H, d, J - 8.2 Hz), 7.89 (1H, d, J = 8.6 Hz), 8.17 (1H, d, J = 3.0 Hz), 8.70 
(1H, dd, J = 2.3, 1 .2 Hz), 8.77 (1H, d, J = 2.3 Hz), 9.48 (1H, d, J - 1.2 Hz). 
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ESI-MS (m/e): 524 (M+H). 
Example 393 

5-(naphthalen-2-vl oxvV2-pyrazin-2-vl-6-( 6-ethanesulfonyl-pvridin-3-vloxvV 1 H-benzimidazole 
Using naphthalene-2-ol and pyrazine-2-carboxylic acid (5-fluoro-4-(6- 
etiianesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-ainide obtained in Example 391, the title 
compound was obtained as a brown solid by the same process as in Example 391 (Step 2), a 
process based on this or a combination of these with a normal procedure.. 
1H-NMR(CD30D) 6:1.11 (3H, t, J = 7.6 Hz), 3.24 (2H, q, J = 7.6 Hz), 7.10 (1H, dd, J = 8.8, 2.5 
Hz), 7.16 (1H, brs), 7.35-7.46 (3H, m), 7.50 (1H, d, J = 3.1 Hz), 7.52 (1H, d, J = 2.5 Hz), 7.67 
(1H, d, J = 8.2 Hz), 7.81 (1H, s), 7.83 (1H, s), 7.95 (1H, d, J = 6.3 Hz), 8.34 (1H, d, J = 2.3 Hz), 
8.73 (1H, d, J = 2.7 Hz), 8.80 (1H, dd, J - 2.7, 1.6 Hz), 9.52 (1H, d, J = 1.6 Hz). 
ESI-MS (m/e): 524 (M+H). 

Example 394 

5-(2-difluorometfivl-phenoxvV2>pvridin-2-vl-6^6>ethanesulfonvl-pvridin>3>vloxvVlH> 
benzimidazole 

Using 2-difluoromethyl-phenol, the title compound was obtained as a colourless solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.21 (3H, t, J » 8.4 Hz), 3.37 (2H, q, J = 8.4 Hz), 6.72 (1H, t, J = 59.8 Hz), 
6.85-6.90 (1H, m), 7.17 (1H, t, J = 8.6 Hz), 7.39-7.46 (3H, m), 7.51-7.84 (3H, m), 7.98-8.05 (2H, 
m), 8.3 1-8.39 (2H, m), 8.65-8.85 (1H, m). 
ESI-MS (m/e): 523 (M+H). 

Example 395 

5-(2-carbamovl-phenoxvV2-pvridin-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxvVlH- 
benzimidazole 

Using 5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH- 
benzimidazole obtained in Example 196, the title compound was obtained as a colourless solid by 
the same process as in Example 43, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.3 Hz), 3.37 (2H, q, J = 7.3 Hz), 6.88 (1H, d, J = 8.2 Hz), 
7.16 (1H, t, J = 7.4 Hz), 7.40-7.46 (2H, m), 7.51-7.54 (1H, m), 7.64 (1H, brs), 7.70 (1H, brs), 
7,87 (1H, d, J - 7.8 Hz), 7.98 (1H, d, J = 8.6 Hz), 8.01 (1H, t, J - 8.6 Hz), 8.30 (1H, d, J = 2.7 
Hz), 8.33 (1H, d, J - 7.8 Hz), 8.76 (1H, brs). 
ESI-MS (m/e): 516 (M+H). 
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Example 396 

5- benzyloxy-2-pyridin-2-vI-6-(6-emanesulfonvl-pyri^ 

Using 4-benzyloxy-3-fluoroaniline obtained in Example 250 (Step 1), picolinic acid and 

6- ethanesulfonyl-pyridin-3-ol, the title compound was obtained as a brown solid by the same 
process as in Example 250, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.26 (3H, t, J - 7.6 Hz), 3.35 (2H, q, J - 7.6 Hz), 5.07 (2H, s), 7-10-7.13 
(2H, m), 7.15 (1H, s), 7.26-7.27 (4H, m), 7.34-7.39 (1H, m), 7.51 (lHxl/2,s), 7.64 (lHxl/2, s), 
7.83-7.86 (1H, m), 7.95-7.96 (1H, m), 8.33-8.35 (1H, m), 8.45-8.46 (1H, m), 8.60-8.63 (1H, m), 
10.43-10.46 (lH, m). 
ESI-MS (m/e): 487 (M+H). 

Example 397 

5-( r 2-memanesulphonvl-6-fluoro-phenoxyV2-pvridin-2-vl-6-( r 6-ethanesulfonyl-pvridin-3-vloxvVl 

H-benzimidazole 

Stepl 

Synthesis of 5-hvdroxv-2-pvridin-2-vl-6-(6- ethanesulfonvl- pvridin-3-vloxvVlH- benzimidazole 
Using 5-benzyloxy-2-pyridin-2-yl-6-(6-emanesulfonyl-pyridm-3-yloxy)-lH-benzimidazole 
obtained in Example 396, the title compound was obtained as pale green colored solid by the 
same process as in Example 251 (Step 1), a process based on this or a combination of these with a 
normal procedure. 

Step 2 

Production of 5-(2-methanesulphonvl-6-fluoro-phenoxvV2-pyridin-2-yl-6- (6 - ethanesulfonyl- 
pyridm-3-yIoxyVlH-benzimidazole 

Using 5-hydroxy-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-l H-benzimidazole 

obtained in (Step 1) and l,2-difluoro-3-methanesulphonyl-benzene, the title compound was 
obtained as pale green colored solid by the same process as in Example 251, a process based on 
mis or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 2.97 (3H, s), 3.41 (2H, q, J = 7.4 Hz), 7.1 1 (1H, s), 
7.50-7.57 (2H, m), 7.61-7.70 (2H, m), 7.70 (1H, s), 7.87 (1H, d, J = 8.0 Hz), 7.99 (1H, t, J = 8.0 
Hz), 8.10 (1H, d, J - 8.6 Hz), 8.27 (1H, d, J - 7.0 Hz), 8.57 (1H, d, J = 2.7 Hz), 8.74 (1H, d, J = 
4.3 Hz). 

ESI-MS (m/e): 569 (M+H). 
Example 398 

5-(2-fluoro-6-cvano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonvl-p vridin-3 -vloxvV 1 H- 
benzimidazole 



©Rising Sun Communications Ltd 



http://www.risingsun.co. uk 



WO05-063738 



251 Caution : Translation Standard is 

Post-Edited Machine Translation 



Using 1 ,2-difluoro-3-cyano-benzene and 5-hydroxy-2-pyridin-2-yl-6-(6- 

ethanesulfonyl-pyridk-3-yloxy)-lH-benzimidazole obtained in Example 397, the title compound 
was obtained as pale green colored solid by the same process as in Example 251, a process based 
on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 1.26 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.27-7.43 (1H, m), 7.40 
(1H, td, J = 8.0, 4.6 Hz), 7.49-7.55 (2H, m), 7.56-7.76 (3H, m), 7.99 (1H, t, J = 7.6 Hz), 8.06 (1H, 
d, J - 9.0 Hz), 8.30 (1H, d, J = 7.6 Hz), 8.46 (1H, d, J = 2.7 Hz), 8.75 (1H, d, J = 4.3 Hz). 
ESI-MS(m/e):516(M+H). 

Example 399 

5-( r 2-fluoro-6-carbamovl-phenoxvV2-pvridin-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxvV 
midazole 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl- 6-(6-ethanesulfonyl -pyridin-3-yIoxy) 
-lH-benzimidazole obtained in Example 397, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

1H-NMR(CD30D), b : 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J - 7.4 Hz), 7.00-7.18 (1H, m), 
7.34-7.43 (2H, m), 7.49 (1H, brs), 7.54-7.56 (2H, m), 7.66 (1H, brs), 7.97 (1H, t, J - 8.0 Hz), 
8.07 (1H, d, J = 8.6 Hz), 8.20-8.30 (1H, m), 8.53 (1H, d, J - 2.7 Hz), 8.70-8.77 (1H, m). 
ESI-MS (m/e): 534 (M+H). 

Example 400 

5-(2-fluoro-6-cvano-phenoxvV2-pyrazin-2-vl-6-(4-ethanesulfonvl-phenoxvVlH- benzimidazole 
Step 1 

Synthesis of 3-fluoro-4-(2-fluoro-6-cvapo-phepoxy>phepvlamine 

Using (3-fluoro-4-hydroxy-phenyl)-carbamic acid tert-butyl ester obtained in Example 196 (Step 
1) and l,2-difluoro-3-cyano-benzene, the title compound was obtained by the same process as in 
Example 221 (Step 1), a process based on this or a combination of these with a normal procedure. 

Step 2 

Synthesis of pvrazine-2-carboxvlic acid (5-fluoro-4-(2-fluoro-6- cyano-phenoxy) 
-2-nitro-phenylVamide 

Using 5-fluoro-4-(2-fluoro-6-cyano-phenoxy)-phenylamine obtained in (Step 1) and 
pyrazine-2-carboxylic acid, the title compound was obtained by the same process as in Example 
391 (Step 1), a process based on this or a combination of these with a normal procedure. 

Step3 

Production of 5-(2-fluoro-6-cyano-phenoxvV2-pvrazin-2-vl-6-(4-ethanesulfonyl-phenoxy) -1H 
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-benzimidazole 

Using pyrazine-2-carboxyiic acid (5-fluoro-4-(2-fluoro-6-cyano-phenoxy)-2-nitro-phenyl)- amide 
obtained in (Step 2) and 4-ethanesulphonyl-phenol, the title compound was obtained as a brown 
solid by the same process as in Example 391 (Step 2), a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.20 (2H, q, J = 7.4 Hz), 7.12 (2H, d, J = 9.0 Hz), 
7.33-7.40 (2H, m), 7.55-7.62 (3H, m), 7.86 (2H, d, J = 9-0 Hz), 8.72 (1H, s), 8.78 (1H, s), 9.48 
(lH,s). 

ESI-MS (m/e): 516 (M+H). 
Example 401 

5-f2-fluoro-6-carbamovl-phenoxv)-2-pyrazin-2-vl-6-f4-ethanesulfonvl-phenoxv)-lH-benzimidaz 

ole and 5-(2-fluoro-6-isopropvl carbamoyl-phenoxy)-2- pvrazin-2-vl-6- 

(4-ethanesulfonyl-phenoxy)-lH-benzimidazole 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin -2-yl-6-(4-ethanesulfonyl- phenoxy) 
-lH-benzimidazole obtained in Example 400, the title compounds were obtained as brown solid 
and pale yellow solid respectively by the same process as in Example 43, a process based on this 
or a combination of these with a normal procedure. 

5-(2-fluoro-6-carbamoyl-phenoxyV2-pyrazin-2-yl-6-f4-ethanesulfonyl-phenoxyVlH 
-benzimidazole 

1H-NMR(CD30D) 5 : 1.25 (3H, t, J - 7.4 Hz), 3.22 (2H, q, J = 7.4 Hz), 7, 00-7.34 (1H, m), 7.23 
(2H, d, J - 8.8 Hz), 7.34-7.70 (4H, m), 7.91 (2H, d, J - 8.8 Hz), 8.71 (1H, s), 8.77 (1H, s), 9.46 
(lH,s). 

ESI-MS (m/e): 534 (M+H). 

5-(2-fluoro-6-isopropvl carbamovl-phenoxyV2-pvrazin-2-yl-6-f4-ethanesulfonvl-phenoxy) 

- 1 H-benzimidazole 

1H-NMR (CDC13) 6 : 1.10 (6H, d, J = 9.6 Hz), 1.24 (3H, t, J = 7.4 Hz), 3.01-3.11 (2H, m), 
4.06-4.16 (1H, m), 6.80-7.87 (9H, m), 8.52-8.60 (2H, m), 9.51-9.54 (1H, m), 10.78-10.80 (1H, 
m). 

ESI-MS (m/e): 576 (M+H). 
Example 402 

5-(2-fluoro-6-cvano-phenoxvV2-pvrazin-2-Yl-6-(6^ 
azole 

Using pyrazine-2-carboxylic acid (5-fluoro-4-(2-cyano-6-fluoro-phenoxy) -2-nitro-phenyl)-amide 
obtained in Example 400 (Step 2) and 6-ethanesulfonyl-pyridin-3-ol, the title compound was 
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obtained as a white solid by the same process as in Example 400 (Step 3), a process based on this 
or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 ; 1.10 (3H, t, J = 7.4 Hz), 3.27-3.36 (2H, m), 7.22-7.35 (1H, m), 
7.38-7.50 (2H, m), 7.72-7.77 (3H, m), 7.98 (1H, d, J = 9.0 Hz), 8.50 (1H, d, J = 2.7 Hz), 8.76 (1H, 
s), 8.79 (1H, s), 9.45 (1H, s). 
ESI-MS (m/e): 517 (M+H). 

Example 403 

5-f2-fluoro -6-carbamovl-phenoxvV2-pvrazin-2-vl-6-f 6-ethanesulfonvl-pvridin-3-vloxvV 1 H-benz 

imidazole and 

5-(2-fluoro-6-isopropvl carbamovl-phenoxvV2-pvrazin-2-vl-6-f6-ethanesulfonvl-pvridin -3- 
vlox v)- 1 H-benzimidazole 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-p>a^zin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy 
-1 H-benzimidazole obtained in Example 402, the title compound was obtained as a colourless 
solid by the same process as in Example 43, a process based on this or a combination of these 
with a normal procedure. 

5-(2-fluoro-6-carbamovl-phenoxvV2-pyrazin-2-vl-6-f6-ethanesulfonvl-pvridi 
imidazole 

1H-NMR(CD30D) 6 : 1.27 (3H, t, J = 7.4 Hz), 3.43 (2H, q, J = 7.4 Hz), 7.08-7.11 (1H, m), 
7.38-7.46 (2H, m), 7.46-7.80 (3H, m), 8.10 (1H, d, J - 4.7 Hz), 8.55 (1H, d, J = 2.7 Hz), 8.71 (1H, 
s), 8.78 (lH,s), 9.47 (lH,s). 
ESI-MS (m/e): 535 (M+H). 

5-(2-fluoro-6-isopropvl ; carbamovl-phenoxvV2-pvrazin-2-vl-6-(6-ethanesulfonvl 

-pyridin-3-vloxv) -1 H-benzimidazole 

1H-NMR(CD30D) 6 : 1.08 (6H, d, J = 6.6 Hz), 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 
3.94-4.02 (1H, m), 7.10 (1H, s), 7.36-7.46 (3H, m), 7.59 (1H, d, J - 9.0 Hz), 7.74 (1H, s), 8.08 
(1H, d, J - 9.0 Hz), 8.56 (1H, s), 8.75 (1H, s), 8.80 (1H, s), 9.44 (1H, s). 
ESI-MS (m/e): 577 (M+H). 

Example 404 

5-(2-fluoro-6-ftetrazol-5-vlVphenoxvV2-pvrazin-2-vl-6-(6-ethanesulfo 
enzimidazol e 

Using 5-(2-fluoro-6-cyano-phenoxy)-2-pyrazin-2-yl-6-(6-ethanesulfonyl-pyridm -3-yloxy) -1H- 
benzimidazole obtained in Example 402, the title compound was obtained as a colourless solid by 
the same process as in Example 60, a process based on this or a combination of these with a 
normal procedure. 
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1H-NMR(CD30D) 5 : 1.27 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J « 7.4 Hz), 7.37-7.46 (4H, m), 7.60 
(1H, s), 7.84 (1H, d, J = 5.9 Hz), 7.94 (1H, d, J = 9..0 Hz), 8.32 (1H, d, J = 2.0 Hz), 8.71 (1H, s), 
8.77 (lH,s), 9.47 (lH,s). 
ESI-MS (m/e): 560 (M+H). 

Example 405 

5-(2-methvl sulphanyl-phenoxvV2-pvridiD-2-vl-6-f6-etfaane$ulfonvl-pvridin-3~vloxv 1 > 

-lH-benzimidazole 

Using 2-methylsulphanyl-phenol, the title compound was obtained as pale yellow solid by the 
same process as in Example 221 (Step 3), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.28 (3H, t, J = 7.4 Hz), 3.38 (2H, q, J = 7.4 Hz), 6.78 (1H, ddd, J = 7.6, 
7.6, L5 Hz), 7.03-7.12 (2H, m), 7.08 (1/2H, s), 7.16 (1H, d, J - 7.6 Hz), 7.30 (lH. dd, J- 8-7,2.5 
Hz), 7.36 (l/2H.s), 7.37-7.41 (1H, m), 7.47 (1/2H, s), 7.72 (1/2H, s), 7.86-7.90 (1H, m), 7.97 (1H, 
d, J = 8.7 Hz), 8.38 (1H, d, J - 2.5 Hz), 8.38-8.41 (1H, m), 8.61-8.63 (1H, m), 11.16 (1/2H, brs), 
11.28 (1/2H, brs). 
ESI-MS (m/e): 519 (M+H). 

Example 406 

5-(2-methane 

sulphinvl-phenoxYV2-pvridin-2-yl-6-(6-ethane and 

S-f2-metfaanesulphonvl-phenoxvV2-pvridin-2-vl-6-f6-ethanesulfonvl-pvridin-3-vloxv)-lH-benzi 

midazole 

To methanol 3 ml solution of 5-(2-methyl sulphanyl-phenoxy)-2-pyridin-2-yl-6- 
(6-ethanesulfonyl-pyridin-3-yloxy)-lH-benzimidazole 46 mg obtained in Example 405 were 
added water 2 ml and oxone 89 mg, and thereafter die reaction liquor was stirred at room 
temperature for five hours. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 15/1), and obtained the title 
compound as pale yellow solid. 

5-(2-methane sulphinvl-phenoxvV2-pvridin-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxv) 

-lH-benzimidazole 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.6 Hz), 2.59 (3/2H, s), 2.63 (3/2H, s), 3.38 (2H, q, J = 7.6 
Hz), 6.78-6.81 (1H, m), 7.25-7.33 (2H, m), 7.35-7.43 (1H, m), 7.08 (1/2H, s), 7.16 (1H, d, J = 7.6 
Hz), 7.30 (1H, dd, J = 8.7, 2.5 Hz), 7.36 (l/2H.s), 7.37-7.41 (1H, m), 7.47 (1/2H, s), 7.72 (1/2H, 
s), 7.86-7.90 (1H, m), 7.97 (1H, d, J = 8.7 Hz), 8.38 (1H, d, J = 2.5 Hz), 8.38-8,41 (1H, m), 
8.61-8.63 (lH,m), 11.16 (1/2H, brs), 11.28 (l/2H,brs). 
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ESI-MS (m/e): 535 (M+H). 

5-(2-methanesuiphonvl-phenoxvV2-pyridin-2-vl-6^6-etfaanesulfonvl-p vridiii-3-vloxvVlH-ben2i 
midazole 

1H-NMR (CDC13) 6 : 1.29 (3H, t, J = 7.4 Hz), 2.95 (3/2H, s), 3.02 (3/2H, s), 3.36 (2H, q, J = 7.4 
Hz), 6.92-6.97 (1H, d), 7.20-7.27 (1H, m), 7.31-7.35 (3/2H, m), 7.41-7.45 (3/2H, m), 7.51-7.57 
(1H, m), 7.65 (1/2H, s), 7.72 (1/2H, s), 7-87-7.92 (1H, m), 7.97-8.04 (2H, m), 8.34-8.42 (2H, m), 
8.65-8.67 (1H, m), 10.72 (1H, brs). 
ESl-MS(m/e):551 (M+H). 

Example 407 

5-a-bromopvridin-3-vloxv)-2-pvrazin-2-vl-6-f6-ethapesulfonvl-pvridin-3-vloxv'l-lH- 
benzimidazole 

Using 2-bromo-pyridin-3-ol and pyrazine-2-carboxylic acid (5-fluoro-4-(6- 
ethanesulfonyl-pyridin-3-yloxy)-2-nitro-phenyl)-amide obtained in Example 391, the title 
compound was obtained as pale yellow solid by the same process as in Example 391, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.30 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.03 (1H, dd, J = 8.0, 
1.6z), 7.19-7.22 (1H, m), 7.28-7.32 (1H, m), 7.34 (1/2H, brs), 7.51 (1/2H, brs), 7.62 (1/2H, brs), 
7.93 (1/2H, brs), 8.00 (1H, d, J = 8.6 Hz), 8.14 (1H, brs), 8.31-8.32 (1H, m), 8.62 (1H, brs), 8.70 
(1H, d, J = 2.4 Hz), 9.64 (1H, brs), 10.91 (1/2H, brs), 10.98 (1/2H, brs). 
ESI-MS (m/e): 553 (M+H). 

Example 408 

S-(2-vinvl 

pvridin-S-vloxv^-pvrazin^-vl-e-^-ethanesulfonvl-pvridin-S-vloxvVlH-benzimidazole 
Using 2-vinyl-pyridin-3-ol, the title compound was obtained as a pale yellow solid by the same 
process as in Example 407, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.27 (3H, t, J = 7.5 Hz), 3.37 (2H, q, J = 7.5 Hz), 5.34 (1H, dd, J = 10.9, 
1.9 Hz), 6.30 (1H, dd, J = 17.4, 1.9 Hz), 6.72 (1H, dd, J = 17.4, 10.9 Hz), 7.09 (1H, dd, J = 8.2, 
1.5 Hz), 7,12 (1H, dd, J = 8.2, 4.3 Hz), 7.27 (1H, dd, J = 8.7, 2.9 Hz), 8.00 (1H, d, J = 8.7 Hz), 
8.31 (1H, d, J = 2.9 Hz), 8.33 (1H, dd, .J= 4.3, 1.5 Hz), 8.61 (1H, dd, J = 2.6, 1-6 Hz), 8.69 (1H, d, 
J = 2.6 Hz), 10.60 (1/2H, brs), 10.68 (1/2H, brs). 
ESI-MS (m/e): 501 (M+H). 

Example 409 

5-(2-cvclopropvl-pvridin-3-vloxv)-2-pyra2in-2-vl-6-(6-ethanesulfonvl-pvridin-3-vloxv'>-lH-benzi 
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imidazole 

Using 2-cyclopropyl-pyridin-3-ol, the title compound was obtained as a pale yellow solid by the 
same process as in Example 407, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 0.77-1.02 (2H, m), 1.24-1.31 (2H, m), 1.29 (3H, t, J = 7.4 Hz), 3.37 (2H, q, 
J = 7.4 Hz), 6.96 (2/5H, dd, J = 8.2, 4.6 Hz), 6.98 (3/5H, dd, J - 8.2, 4.6 Hz), 7.03 (2/5H, dd, J = 
8.2, 1.5 Hz), 7.04 (3/5H, dd, J = 8.2, 1.5 Hz), 7.16 (1/2H, s) 7.33 (1H, dd, J = 8.8, 3.0 Hz), 7.48 
(1/2H, s), 7.53 (1/2H, s), 7.78 (1/2H, s), 8.00 (1H, d, J = 8.8 Hz), 8.20 (2/5H, dd, J = 4.6, 1-5 Hz), 
8.22 (3/5H, dd, J = 4.6, 1.5 Hz), 8.39 (2/5H, d, J = 3.0 Hz), 8.40 (3/5H, d, J - 3.0 Hz), 8.59-8.62 
(1H, m), 8.68-8.70 (1H, m), 9.62-9.64 (1H, m), 10.60 (3/5H, brs), 10.66 (2/5H, brs). 
ESI-MS (m/e): 515 (M+H). 

Example 410 

5-f2-difluoromethoxvpvridin-3-vloxvV2-p 
nzimidazole 

4- (N,N-dimethylamino sulfonyl)-phenol and 2-difluoromethoxy-pyridin-3-ol were successively 
used, and, by the same process as in Example 221 (Step l)-(Step 3), a process based on these or a 
combination of these with a normal procedure, the title compound was obtained as pale yellow 
solid. 

1H-NMR(CD30D) 5 : 2.66 (6H, s), 7.05 (2H, d, J = 8.6 Hz), 7.10-7.19 (1H, m), 7.32-7.62 (4H, 
m), 7.49 (1H, t, J - 72.8 Hz), 7.71 (2H, d, J = 8.6 Hz), 7.91 (1H, d, J = 4.1 Hz), 8.01 (1H, t, J - 
7.8 Hz), 8.32 (1H, d, J = 7.6 Hz), 8.77 (1H, s). 
ESI-MS (m/e): 554 (M+H). 

Example 411 

5- f2-difluoromethoxvpvridin-3-vloxvV6-f3-chloro-4-methanesulphonvl-phenoxv)-2- 
pyridin-2-vl- 1 H-benzimidazole 

4- methanesulphonyl-3-chloro-phenol and 2-difluoromethoxy-pyridin-3-ol were successively used, 
and, by the same process as in Example 221 (Step l)-(Step 3), a process based on these or a 
combination of these with a normal procedure, the title compound was obtained as pale yellow 
solid. 

1H-NMR(CD30D) 8 : 3.25 (3H, s), 6.98 (1H, dd, J « 8.6, 2.3 Hz), 7.09 (1H, d, J = 2.3 Hz), 7.15 
(1H, dd, J = 7.8, 4.9 Hz), 7.35-7.46 (2H, m), 7.46-7.74 (3H, m), 7.48 (1H, t, J = 74.0 Hz), 
7.91-7.94 (1H, m), 8.02 (1H, d, J - 8.6 Hz), 8.32 (1H, d, J = 7.8 Hz), 8.75-8.77 (1H, m). 
ESI-MS (m/e): 552 (M-H). 

Example 412 

5- f2-fluoro-phenoxv)-2-pyrazin-2-vl-6-f4-n>J-hvdroxvcarbamimidovn-phenoxvVlH- 
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benzimidazole 

To ethanol 0.5 ml solution of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl-6-(6-cyano- 
pyridin-3-yloxy)-lH-benzimidazole 6.0 mg obtained in Example 252 was added hydroxyamine 
(50 % aqueous solution) 0.5 ml, and the reaction liquor was stirred at room temperature for three 
hours. Thereafter the title compound was obtained as pale yellow solid by eliminating the solvent 
under reduced pressure. 

1H-NMR(CD30D) 5 : 7.01-7.04 (1H, m), 7.10-7-22 (3H, m), 7.29-7-35 (2H, m), 7.60 (1H, s), 
7.82 (1H, d, J - 9.0 Hz), 8.24 (1H, d, J = 2.3 Hz), 8.70 (1H, d, J = 1.6 Hz), 8.77 (1H, d, J = 1.6 
Hz), 9.48 (1H, s). 
ESI-MS (m/e): 458 (M+H). 

Example 413 

5- f2-fluoro-phenoxvV2-pvrazin-2-vl-6-(6-(5-methvl-f 1 .2.4] 
oxadiazoleV3-vloxvVlH-benzimidazole 

Acetic anhydride 1 ml solution of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl- 

6- (4-(N-hydroxycarbamimidoyl)-phenoxy)-lH-benzimidazole 3.6 mg obtained in Example 412 
was stirred overnight at 60°C. The solvent was eliminated by distillation under reduced pressure, 
and the residue was purified using reverse phase medium pressure liquid chromatography 
[ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% trifluoroacetic acid]. 
The solvent (sic) of the obtained fraction was diluted with ethyl acetate and was washed using 
saturated aqueous sodium bicarbonate, then dried with anhydrous sodium sulphate. The solvent 
was eliminated by distillation under reduced pressure, and the title compound was obtained as a 
colourless solid. 

1H-NMR(CD30D) 8 : 2.69 (3H, s), 7.00-7.40 (5H, m), 7.48 (1H, dd, J = 7.8, 2.3 Hz), 
7.52-7.85.(lH, m), 8.10 (1H, d, J = 7.8 Hz), 8.37 (1H, d, J = 2.3 Hz), 8.71 (1H, s), 8.78 (1H, s), 
9.48 (1H, 1). 

ESI-MS (m/e): 482 (M+H). 
Example 414 

5-f2-fluoro-DhenoxvV2-pvrazin-2-vl-6-(6-f5-trifluoromethvl-[1.2.4] oxadiazoleV3-vloxv) -1H- 
benzimidazole 

Anhydrous trifluoroacetic acid 1 ml solution of 5-(2-fluoro-phenoxy) 
-2-pyrazm-2-yl-6-(4-(N-hydroxycarba 2.0 mg obtained in 

Example 412 was stirred at 60°C for one hour. The solvent was eliminated by distillation under 
reduced pressure, and the residue was purified by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol = 15/1), and the title compound 
was obtained as a colourless solid. 

1H-NMR(CD30D) 5 : 7.00-7.50 (5H, m), 7.55 (1H, dd, J = 7.8Hz, 2.3 Hz), 7.60-7.80 (1H, m), 
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8.22 (1H, d, J = 7.8 Hz), 8.45 (1H, d, J = 2.3 Hz), 8.73 (1H, s), 8.80 (1H, s), 9.50 (1H, s). 
ESI-MS (m/e): 536 (M+H). 

Example 415 

5-(2-fluoro-phenoxvy2-pvi^n-2-yl-6-(imidazo \ 1.2-al pvridine-6-vloxvl-lH -benzimidazole 
Stepl 

Synthesis of 5-f2~fluoro-phenoxvV2-pvraziD-2-vl-6-(6'Ditro>pvridin-3-vloxvVlH -benzimidazole 
Using 2-nitro-5-pyridine, the title compound was obtained by the same process as in Example 
251 (Step 2), a process based on these or a combination of these with a normal procedure. 

Step 2 

Production of 5^2>fluoro-phenoxvV2-pvrazin-2'Vl-6>( r imidazo fl.2-a1 pvridine-6-vIoxv) -1H- 
benzimidazole 

To methanol 0.5 ml solution of 5-(2-fluoro-phenoxy)-2-pyrazin-2-yl 
-6-(6-nitro-pyridin-3-yloxy)-lH-benzimidazole 12 mg obtained in (Step 1), expanded Raney 
nickel catalyst was added, and the reaction liquor was stirred under a hydrogen atmosphere for 
one hour. The catalyst was eliminated by filtration, and next the solvent was eliminated by 
distillation under reduced pressure. To ethanol 0.3 ml solution of the obtained residue, 
chloroacetaldehyde (40 % aqueous solution) 0.02 ml was added, and thereafter the reaction liquor 
was stirred overnight at room temperature. The solvent was eliminated by distillation under 
reduced pressure, then the residue was purified by preparative thin layer chromatography 
(Kieselgel TM60F254, Art5744 (Merck Co.), chloroform/methanol = 15/1) and the title 
compound was obtained as pale yellow solid. 

1H-NMR (CDC13) 6 : 1.25 (3H, t, J - 7.0 Hz), 3.73 (2H, q, J - 7.0 Hz), 7.00-7.22 (6H, m), 
7.31-7.65 (4H, m), 7.82 (1/2H, s), 7.88 (1/2H, s), 8.57 (1H, dd, J - 2.5, 1.5 Hz), 8.64 (1H, s), 9.59 
(1H, s), 10-.57 (1/2H, brs), 10.97 (l/2H.brs). 
ESI-MS (m/e): 439 (M+H). 

Example 416 

5-(pvridin-2-vl sulphanvlV2-pvrazin-2-vl-6 -(6-emanesuifonvl-pvridm- 3-vloxvVlH- 
benzimidazole 

Using pyridine-2 -thiol, the title compound was obtained as yellow solid by the same process as in 
Example 391 (Step 1), a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.23 (3H, t, J- 7.4 Hz), 3.36 (2H, q, J - 7.4 Hz), 7.07 (1H, d, J = 8.2 Hz), 
7.11 (1H, dd, J = 7.4, 4.9 Hz), 7.41 (1H, d, J - 7.6 Hz), 7.58-7.80 (1H, m), 7,60 (1H, td, J = 7.6, 
1.8 Hz), 7.95 (1H, dd, J = 8.6, 0.6 Hz), 8.00-8.25 (1H, m), 8.28 (1H, dd, J = 5.1, 1.0 Hz), 8.33 
(1H, d, J = 0.6 Hz), 8.75 (1H, d, J = 2.5 Hz), 8.82 (1H, dd, J = 2.5, 1.5 Hz), 9.53 (1H, d, J = 1.5 
Hz). 
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ESI-MS (m/e): 491 (M+H). 

Example 417 

5 -f 3 -c vano-p yridin-2-vl 
sulphanviy2-pvrarin-2-vl-6-r6-^ 

Using 3-cyano-pyridine-2-thiol, the title compound was obtained as yellow solid by the same 
process as in Example 391 (Step 2), a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDG3) 5 : 1 .29 (3H, t, J = 7.4 Hz), 3.36 (2H, q, J = 7.4 Hz), 7.08 (1H, dd, J = 7.8, 4.9 
Hz), 7.35 (1H, dd, J = 8.6, 2.8 Hz), 7.35 and 7.65 (total 1H, each s), 7.80 (1H, dd, J - 7.8, 1.8 Hz), 
7.93 (1H, d, J - 8.4 Hz), 7.95 and 8.22 (total 1H, each s), 8.36 (2H, d, J = 2.5 Hz), 8.63 (1H, s), 
8.71 (1H, s), 9.65 (1H, d, J = 1.4 Hz). 
ESI-MS (m/e): 516 (M+H). 

Example 418 

5-(2-chlorophenvl-sulphanvlV2-pvridin-2-vl-6-f 6-methanesulphonvl-pvridin-3-vloxvV 1 H- 
benzimidazole 

Using 2-chloro-thiophenol, the title compound was obtained as pale yellow solid by the same 
process as in Example 196 (Step 4)-(Step 6), a process based on these or a combination of these 
with a normal procedure. 

1H-NMR(CD30D) 6 : 3.20 (3H, s), 7.03-7.10 (1H, m), 7.13-7.20 (2H, m), 7.34-7.39 (2H, m), 
7.50-7.86 (3H, m), 7.94 (1H, d, J = 8.6 Hz), 8.01 (1H, t, J = 7.8 Hz), 8.29-8.35 (2H, m), 8.77 (1H, 
d, J -4.7 Hz). 
ESI-MS (m/e): 509 (M+H). 

Example 419 

4-( 2-cvano-phenox vl-6-(6-ethanesulfonvl-p vridin-3- vlox v)-2-pvridin-2- vl- 1 H- benzimidazole 
2-cyano-phenol and 6-ethanesulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J - 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.78 (1H, s), 7.12 (1H, d, 
J - 8.6 Hz), 7.29-7.31 (2H, m), 7.50-7.51 (1H, m), 7.63-7.65 (2H, m), 7.82 (1H, d, J = 7.4 Hz), 
7.9-5-7.97 (1H, m), 8.08 (1H, d, J = 8.6 Hz), 8.32 (1H, d, J = 8.2 Hz), 8.55 (1H, d, J - 2.7 Hz), 
8.75 (1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 498 (M+H). 

Example 420 

4-(2-cvano-phenoxvV6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl- 1 H- benzimidazole 
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Using 3-(2-cyano-phenoxy)-5-(6-ethanesulfonyl-pyridm^^ obtained 
in Example 419, the title compound was obtained as a white solid by the same process as in 
Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.27 (3H, t, J = 8.0 Hz), 3.42 (2H, q, J = 8.0 Hz), 6.79-6.84 (1H, m), 
7.14-7.17 (1H, m), 7.31-7.35 (1H, m), 7.61-7.68 (2H, m), 7.80-7.85 (2H, m), 8.08 (1H, d, J - 8.4 
Hz), 8.54-8.59 (1H, m), 8.70-8.73 (1H, m), 8.77-8.79 (1H, m), 9.48-9.50 (1H, m). 
ESI-MS (m/e): 499 (M+H). 

Example 421 

4-(2-cyano-phenoxvV6-(6-methanesnlphonyl-pyridin-3-yloxyV2-pvrazin-2-yl-lH- 
benzimidazole 

Using 3-(2-cyano-phenoxy)-5-(6-meAanesnlphonyl-pyridin-3-yloxy)-benzene-l,2-diamine 
obtained in Example 286, the title compound was obtained as a white solid by the same process 
as in Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.24 (3H, s), 6.80-6.83 (1H, m), 7.72 (1, H, q, J = 8.6 Hz), 7.30-7.50 (2H, 
m), 7.60-7.80 (2H, m), 7.88 (1H, d, J = 7.8 Hz), 8.11 (1H, d, J > 9.0 Hz), 8.56 (1H, s), 8.73 (1H, 
s), 8.79 (lH,s), 9.50 (1H,1). 
ESI-MS (m/e): 485 (M+H). 

Example 422 

4-(2.3-difluoro-phenoxvV6-f6-methanesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH- 
benzimidazole 

2,3-difluoro-phenol and 6-methanesulphonyl-pyridin-3-ol were successively used, and, by the 
same process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 5 : 3.23 (3H, s), 6.70 (1H, d, J = 2.3 Hz), 7.12-7.25 (3H, m), 7.29 (1H, d, J = 
2.3 Hz), 7.60-7.65 (2H, m), 8.07-8.10 (2H, m), 8.39 (1H, d, J « 7.9 Hz), 8.50 (1H, d, J = 3.4 Hz), 
8.83-8.85 (lH,m). 
ESI-MS (m/e): 495 (M+H). 

Example 423 

4-(23-difluoro-phenoxyV6-(6-ethanesulfonvl-pTO^ 
benzimidazole 

Using 3-(2,3-difluoro-phenoxy)-5-(6-ethanesulfonyl-pyridin-3-yloxy)-benzene-l,2-diamine 
obtained in Example 285, the title compound was obtained by the same process as in Example 
204 (Step 2), a process based on this or a combination of these with a normal procedure 
1H-NMR(CD30D) b : 1.25 (3H, t, J = 7.6 Hz), 3.40 (2H, q, J = 7.-6 Hz), 6.71 (1H, d, J = 2.0 
Hz), 7.12-7.26 (3H, m), 7.30 (1H, d, J - 2.0 Hz), 7.60-7.68 (2H, m), 8.06-8.13 (2H, m), 8.40 (1H, 
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d, J = 7.4 Hz), 8.52 (1H, d, J= 2.7 Hz), 8.86 (1H, d, J = 5.1 Hz). 
ES1-MS (m/e): 509 (M+H). 

Example 424 

442 < 5-difluoro-phenoxvV6-f6-ethanesuIfonvl-pvridin>3-vloxvV2-pvrazin>2-vl-lH- 
benzimidazole 

2.5- difluoro-phenol and 6-ethanesulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained as a white solid. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 8.2 Hz), 3.41 (2H, q, J = 8.2 Hz), 6,59 (1H, s), 6.99-7.05 
(1H, m), 7.06-7.14 (1H, m), 7.22 (1H, br, s), 7.34 (1H, td, J - 9.8, 4.9 Hz), 7.61 (1H, dd, J = 8.6, 
4.3 Hz), 8.07 (1H, d, J = 8.6 Hz), 8.52, (1H, d, J - 4.3 Hz), 8.72 (1H, d, J - 1.2 Hz), 8.79 (1H, s), 
9.54 (1H, d, J = 1.2 Hz). 
ESI-MS (m/e): 510 (M+H). 

Example 425 

4-(2.5-difluoro-phenoxvV6-(6-ethansulph^ 
benzimidazole 

Using 3-(2,5-difluoro-phenoxy)-5-(6^thanesulfonyl-pyridine-3-yloxy)-benzene-l,2-diamine 
obtained in Example 424, the title compound was obtained as a white solid by the same process 
as in Example 204 (Step 2), a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.5 Hz), 3.40 (2H, q, J = 7.5 Hz), 6.55 (1H, s), 6.96-7.05 
(1H, m), 7.05-7.14 (1H, m), 7.21 (1H, s), 7.28-7.38 (lH,m), 7.50-7.56 (1H, m), 7.56-7.63 (1H, m), 
7.97-8.03 (1H, m), 8.07 (1H, d, J - 8.2 Hz), 8.38 (1H, d, J = 7.0 Hz), 8.51 (1H, s), 8.76 (1H, s). 
ESI-MS (m/e): 509 (M+H). 

Example 426 

4-f2.6-difluoro-phenoxvV6-f4-ethanesulfonvl-phenoxvV2-pvrazin-2-vl-lH-benzim^ 

2.6- difluoro-phenol and 4-ethansulphonyl phenol were successively used, and, by the same 
process as in Example 278, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) b : 1.26 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J = 7.4 Hz), 6.37 (1H, brs), 7.13-7.25 
(5H, m), 7.34-7.39 (1H, m), 7.89 (2H, d, J - 8.8 Hz), 8.78 (1H, d, J - 2.7 Hz), 8.84 (1H, dd, J = 
1.6, 2.7 Hz), 9.56 (1H, d, J = 1.6 Hz) 
ESI-MS (m/e): 509 (M+H). 

Example 427 



©Rising Sun Communications Ltd. 



http://www* risings um co. uk 



WO05-063738 



262 



Caution : Translation Standard is 
Post-Edited Machine Translation 



4-(2.6-difluoro-phenoxvV6-(4-ethanesulfonvl-phe 

Using 3-(2,6-difluoro-phenoxy)-5-(4-eth^ obtained in 

Example 426, the title compound was obtained by the same process as in Example 204 (Step 2), a 

process based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J = 7.4 Hz), 6.23 (1H, brs), 7.08 (1H, 

brs), 7.15-7.22 (4H, m), 7.28-7.38 (1H, m), 7.51 (1H, t, J = 5.9 Hz), 7.87 (2H, d, J = 9.0 Hz), 8.00 

(1H, t, J = 7.4 Hz), 8.41 (1H, d, J = 7.4 Hz), 8.76 (1H, brs). 

ESI-MS (m/e): 508 (M+H). 

Example 428 

4-(2-difluoromethvl-phenoxyy6-(6-ethanesulfon 
azole 

2-difluoromethyl-phenol and 6-ethanesulfonyl-pyridin-3-ol were used successively and the title 
compound was obtained as a colourless solid by the same process as in Example 274, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 1.24 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.50 (1H, s), 7.15 (1H, d, 
J - 7.4 Hz), 7.22 (1H, t, J = 55.5 Hz), 7.34 (1H, t, J - 7.4 Hz), 7.49-7.62 (4H, m), 7.74 (1H, d, J = 
7.4 Hz), 7.98 (1H, t, J - 7.4 Hz), 8.05 (1H, d, J - 8.6 Hz), 8.37 (1H, d, J - 7.4 Hz), 8.49 (1H, d, J 
= 2.3 Hz), 8.74-8.77 (lH,m). 
ESI-MS (m/e): 523 (M+H). 

Example 429 

4-(2-difluoromethvl-phenoxvV6-( r 6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH- 
benzimidazole 

Using 3-(2-difluoromethyl-phenoxy)-5-(6-e1hanesulfonyl-pyridin-3-ylpxy)-benzene -1 ,2-diamine 
obtained in Example 428, the title compound was obtained as yellow solid by the same process as 
in Example 205, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.8 Hz), 3.40 (2H, q, J = 7.8 Hz), 6.54 (1H, s), 7.17 (1H, d, 
J = 7.4 Hz), 7.21 (1H, t, J = 55.8 Hz), 7.36 (1H, t, J - 7.4 Hz), 7.50-7.65 (2H, m), 7.75 (1H, d, J = 
7.4 Hz), 8.06 (1H, d, J = 8.6 Hz), 8.51 (1H, d, J = 2.7 Hz), 8.72 (1H, s), 8.79 (1H, s), 9.54 (1H, s). 
ESI-MS (m/e): 524 (M+H). 

Example 430 

4-Q-difluoromethoxv-pvridin-3-yloxyV6-f4-ethanesulfonvl-phenoxyV2-pvridin-2-vl-lH^ 
benzimidazole 

2-difluoromethoxy-pyridin-3-ol and 4-ethansulphonyl-phenol were successively used, and, by the 
same process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 
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1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.3 Hz), 3.40 (2H, q, J = 7.3 Hz), 6.60 (1H, d, J = 2.0 Hz), 
7.27-7.30 (2H, m), 7.57-7.61 (2H, m), 7.64 (1H, t, J = 72.1 Hz), 7.73 (1H, dd, J = 7.8, 1.6 Hz), 
8.05-8.08 (2H, m), 8.10 (1H, dd, J = 4.9, 1.6 Hz), 8.37 (1H, d, J = 8:2 Hz), 8.51 (1H, d, J = 2.7 
Hz), 8.81 (1H, d, J = 4.9 Hz). 
ESI-MS (m/e): 540 (M+H). 

Example 431 

4-n-methvl-2-oxo-1.2 -dihvdro-p^^ 

H-benzimidazole 

Using 

3- (l-methyl-2-oxo-l ,2-dihydro^ 

mine obtained in Example 274 (Step 1), the title compound was obtained as a pale yellow solid 
by the same process as in Example 205, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.4 Hz), 3.21 (2H, q, J= 7.4 Hz), 3.65 (3H, s), 6.38 (1H, t, 
J = 7.2 Hz), 6.44 (1H, s), 7.07 (1H, s), 7.15-7.22 (2H, m), 7.40 (1H, d, J = 7.0 Hz), 7.57 (1H, dd, J 
- 7.0, 1.8 Hz), 7.84-7.90 (2H, m), 8.70 (1H, s), 8.76 (1H, s), 9.52 (1H, s). 
ESI-MS (m/e): 504 (M+H). 

Example 432 

4- (l -methvl-2-oxo- 1 .2-dihvdro-pvridin-3 -vloxvV6-( 6-ethanesulfonvl-pvridin-3-vloxvV2- 
pyridin-2-vl-lH-benzimidazole 

l-methyl-2-oxo-l,2-dihydro-pyridin«3-ol and 6-ethanesulfonyl-pyridin-3-ol were successively 
used, and, by the same process as in Example 274, a process based on this or a combination of 
these with a normal procedure, the title compound was obtained as pale-brown solid. 
1H-NMR(CD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 3.65 (5H, s), 6.36 (1H, t, 
J = 6.7 Hz), 6.46 (1H, s), 7.13 (1H, s), 7.38-7.60 (4H, m), 7.95-8.08 (2H, m), 8.35 (1H, s), 8.49 
(lH, s), 8.73 (1H, s). 
ESI-MS (m/e): 504 (M+H). 

Example 433 

4-n-methvl-2-oxo-1.2-dihvdro-pTO^ 
n-2-vl- 1 H-benzimidazole 

Using 3-(l-methyl-2-oxo-l,2-dihydro-pyridin-3-yloxy)-5-(6-ethanesulfonyl-pyridm 
-3-yloxy)-benzene-l,2-diamine obtained in Example 432, the title compound was obtained as a 
pale yellow solid by the same process as in Example 205, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6:1.13 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 3.50 (3H, s), 6.24 (1H, 
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t, J = 6-8 Hz), 6.46 (1H, s), 7.05 (1H, brs), 7.32-7.40 (1H, m), 7.58 (1H, dd, J = 8.8, 2.5 Hz), 7.74 
(1H, dd, J = 6.8, 2.0 Hz), 8.01 (1H, d, J = 8.6 Hz), 8.57 (1H, d, J = 2.5 Hz), 8.79 (1H, d, J - 2.2 
Hz), 8.82 (1H, dd, J - 2.5, 1.5 Hz), 9.47 (1H, d, J - 1.4 Hz). 
ESI-MS (m/c): 505 (M+H). 

Example 434 

4-(2-cyano-pYridin-3-vloxy)-6-(4-methanesulphonYl-phenoxY)-2-pvridin-2-vl-lH- benzimidazole 
Stepl 

Synthesis of 5-(4-methanesulphonvl-phenoxvV2-pitro -3-(l-oxv-pvridin-3-vloxvV phenvlamine 
Using l-oxy-pyridin-3-ol and 6-methanesulphonyl-pyridin-3-ol, the tide compound was obtained 
by the same process as in Example 67 (Step 1) and (Step 2), a process based on these or a 
combination of these with a normal procedure and this. 

Step 2 

Synthesis of 5-(4-methanesubhonvl-phenoxvV2- nitro-3-(2-cvano-pyridin- 

3- vloxvVphenvIamine 

Using 5-(4-methanesulphonyl-phenoxy)-2-nitro-3-(l-oxy-pyridin-3-yloxy)-phenylamine^ the tide 
compound was obtained by the same process as in Example 218 (Step 2), a process based on this 
or a combination of these with a normal procedure. 

Step 3 

Production of 4-(2-cvano-pvridin-3-vloxyV6-(4-methanesulphonvl-phenoxvV2 -pvridin- 2-vl 
-IH-benzimidazole 

Using 5-(4-methanesulphonyl-phenoxy)-2-nitro-3-(2-cyano-pyridin-3-yloxy)-phenylamine, the 
title compound was obtained by the same process as in Example 196 (Step 5) and 204 (Step 1), a 
process based on these or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.23 (3H, s), 7.07 (1H, brs), 7.44 (1H, brs), 7.56-7.69 (4H, m), 8.02 (1H, t, 
J - 7.8 Hz), 8.09 (1H, d, J = 8.6 Hz), 8.29 (1H, d, J = 7.8 Hz), 8.46-8.48 (1H, m), 8.55-8.57 (1H, 
m), 8.78-8.80 (1H, m). 
ESI-MS (m/e): 485 (M+H). 

Example 435 

4- f 2-cvano-p vridin-3 -vlox vV6-(4-ethanesulfonvl-phenoxvV2-p vridin-2- vl- 1 H- benzimidazole 
Using 4-ethanesulphonyl-phenol, the tide compound was obtained by the same process as in 
Example 434, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.3 Hz), 3.22 (2H, q, J - 7.3 Hz), 6.94 (1H, brs), 7.27 (2H, 
d, J = 8.6 Hz), 7.33 (1H, brs), 7.49 (2H, d, J = 8.6 Hz), 7.59-7.62 (1H, m), 7.91-7.98 (3H, m), 
8.24 (1H, d, J = 8.6 Hz), 8.45 (1H, d, J - 5.1 Hz), 8.74 (1H, d, J = 5.5 Hz) 
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ESI-MS (m/e): 498 (M+H). 
Example 436 

4-benzvloxV'6^6-ethanesulfonvl-pvridine-3-vtoxvV2-pvridin-2>vl4H-benzimida2ol^ 
Benzyl alcohol and 6-ethanesulfonyl-pyridin-3-ol were successively used, and, by the same 
process as in Example 274, a process based on this or a combination of these with a normal 
procedure, the title compound was obtained. 

1H-NMR(CD30D) 6 : 1.24 (3H, t, J = 7.6 Hz), 3.45 (2H, q, J = 7.6 Hz), 5.41 (2H, s), 7.02-7.05 
(1H, m), 7.15-7.17 (1H, m), 7.39-7.45 (3H, m), 7.53-7.59 (4H, m), 8.07 (1H, d, J = 8.6 Hz), 
8.1 1-8.14 (1H, m), 8.39 (1H, d, J = 7.0 Hz), 8.53 (1H, d, J = 2.7 Hz), 8.87-8.90 (1H, m). 
ESI-MS (m/e): 487 (M+H). 

Example 437 

4-benzvloxv-6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH-benzimidazole 
Using 3-benzyloxy-5-(6-ethanesulfonyl-pyridm-3-yloxy)-benzene-l,2-diamine obtained in 
Example 436, the title compound was obtained by the same process as in Example 205, a process 
based on this or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.27 (3H, t, J - 7.4 Hz), 3.42 (2H, q, J - 7.4 Hz), 5.38 (2H, s), 6.80 (1H, d, 
J = 2.0 Hz), 7.06 (1H, d, J « 2.0 Hz), 7.36-7.42 (3H, m), 7.49 (1H, dd, J = 8.8, 2.9 Hz), 7.54 (2H, 
d, J = 6.7 Hz), 8.03 (1H, d, J = 8:8 Hz), 8.49 (1H, d, J = 2.7 Hz), 8.72 (1H, d, J - 2.7 Hz), 
8.78-8.80 (1H, m), 9.54-9.56 (1H, m). 
ESI-MS (m/e): 488 (M+H). 

Example 438 

4-f2-cvano-6-fluoro-phenoxvV6-f6-e&apesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-benzimid 

azole 

Step 1 

Synthesis of 4-hvdroxv-6-(6-ethanesulfonvl-pvridin-3-vloxv) -2-pvridin-2-vl-lH- benzimidazole 
Using 4-benzyloxy-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-lH-benzimidaz^ 
obtained in Example 436, the title compound was obtained by the same process as in Example 
251 (Step 1), by a process based on this or a combination of these with a normal procedure. 

Step 2 

Production of 4^2-cvano-6-fluoro-phenoxvV6-(6-ethane sulfonvl-pvridin -3-vloxvV2- 

p vridin-2-vl- 1 H-benzimidazole 

Using 4-hy droxy-6-(6-ethanesulfony l-pyridin-3 -yloxy)-2-pyridin-2-yl- 1 H-benzimidazole and 
2,3-difluoro benzonitrile, the title compound was obtained by the same process as in Example 
251 (Step 2), by a process based on this or a combination of these with a normal procedure. 
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1H-NMR(CD30D) 5 : 1.26 (3H,.t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.61 (1H, d, J - 2.0 Hz), 
7.28 (1H, d, J = 2.0 Hz), 7.36-7.42 (1H, m), 7.48-7.54 (1H, m), 7.58-7.63 (2H, m), 7.65-7.69 (1H, 
m), 8.07 (2H, d, J = 8.2 Hz), 8.38 (1H, d, J = 7.8 Hz), 8.51 (1H, d, J - 2.7 Hz), 8.82 (1H, d, J = 
4.7 Hz). 

ESI-MS (m/e): 516 (M+H). 
Example 439 

4-< r 6-cvano-pvridin-2-vlox vV6-f 4-ethanesulfonvl-phenoxvV2-pvridin-2-vl- 1 H- benzimidazole 
Using 4-hydroxy-6-(6-ethanesulfonyl-py^^ 

obtained in Example 438 (Step 1) and 2-chloro-3-cyanopyridine, the title compound was obtained 
by the same process as in Example 438 (Step 2), by a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.26 (3H, t, J « 7.4 Hz), 3.42 (2H, q, J = 7.4 Hz), 7.21 (1H, d, J - 2.0 Hz), 
7.30 (1H, dd, J = 7.4, 5.1 Hz), 7.48 (1H, d, J - 2.0 Hz), 7.58 (1H, dd, J = 5.1, 7.8 Hz), 7.71 (1H, 
dd, J = 8.8, 2.9 Hz), 8.00-8.05 (1H, m), 8.1 1 (1H, d, J = 8.6 Hz), 8.26-8.33 (3H, m), 8.60 (1H, d, J 
= 2.7 Hz), 8.78 (1H, d, J = 5.1 Hz). 
ESI-MS (m/e): 499 (M+H). 

Example 440 

4-(2-cyano-3-fluoro-phenoxyV6-(6-ethanesuIfonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH- 
benzimidazole 

Using 2,6-difluoro benzonitrile, the title compound was obtained by the same process as in 
Example 439, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 1,26 (3H, t, J - 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 6.91 (1H, d, J = 8.6 Hz), 
7.04 (1H, d, J = 1.8 Hz), 7.13 (1H, t, J = 8.6H.z), 7.44 (1H, d, J = 1.8 Hz), 7.55-7.64 (2H, m), 
7.67 (1H, dd, J = 8.6, 3.2 Hz), 8.00-8.06 (1H, m). 8.10 (1H, d, J - 8.6 Hz), 8.33 (1H, d, J - 7.8 
Hz), 8.57 (1H, d, J = 2.3 Hz), 8.78-8.81 (1H, m). 
ESI-MS (m/e): 516 (M+H). 

Example 441 

4-(2-carbamovl-6-fluoro-phenoxvV6-(6-ethanesu 
midazole 

Using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl 
-lH-benzimidazole obtained in Example 438, the title compound was obtained by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 5 : 1.24 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 6.53 (1H, brs), 7.26 (1H, 
brs), 7.42-7.53 (2H, m), 7.57-7.62 (2H, m), 7.68 (1H, dd, J = 8.2, 3.9 Hz), 8.07 (1H, d, J = 8.6 
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Hz), 8.11-8.16 (1H, m), 8.41 (1H, d, J = 8.2 Hz), 8.49 (1H, d, J - 2.7 Hz), 8.88 (1H, d, J = 3.9 
Hz) 

ESI-MS (m/e): 534 (M+H). 
Example 442 

4-(2-CYano-6-fluoro-phenoxvV6-(6^ 
benzimidazole 

Using 4-benzyloxy-6-(6-ethanesulfony^ 

obtained in Example 437, the title compound was obtained by the same process as in Example 
438, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 5 : 1.25 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J - 7.4 Hz), 6.57 (1H, brsj, 7.23 (1H, 
brs), 7.46-7.51 (1H, m), 7.57-7.61 (1H, m), 7.64-7.71 (2H, m), 8.06 (1H, d, J = 9.0 Hz), 8.51 (1H, 
d, J = 2.3 Hz), 8.71 (1H, d, J = 2.3 Hz), 8.78 (1H, s), 9.48 (1H, s). 
ESI-MS (m/e): 517 (M+H). 

Example 443 

4-(2-cyano-5-fluoro-phenoxYV6-(6-ethane 
benzimidazole 

Using 2,4-difluoro-benzqnitrile and 4-hydroxy-6-(6-ethanesulfonyl- pyridin-3- 
yloxy)-2-pyrazin-2-yl-lH-benzimidazole obtained in Example 442, the title compound was 
obtained by same process as in Example 438 (Step 2), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 8 : 1.20 (3H, t, J= 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 6.88 (1H, d, J = 10.2 Hz), 
6.98 (1H, d, J - 2.0 Hz), 7.05-7.11 (1H, m), 7.39-7.44 (1H, m), 7.68 (1H, dd, J - 3.1, 8.0 Hz), 
7.89 (1H, dd, J = 8.8, 6, IHz), 8.08-8.12 (1H, m), 8.57-8.60 (1H, m), 8.71 (1H, d, J = 2.3 Hz), 
8.77-8.79 (1H P m), 9.46-9.48 (1H, m). 
ESI-MS (m/e): 517 (M+H). 

Example 444 

4-f 2-cvano-4-fluoro-phenoxvV6-( 6-ethanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl- 1 H- 
benzimidazole 

Using 2,5-difluoro benzonitrile, the title compound was obtained by the same process as in 
Example 443, by a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.26 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J = 7.4 Hz), 6.81 (1H, d, J - 2.3 Hz), 
7.22 (1H, dd, J = 4.6, 9.0 Hz), 7.35 (1H, d, J = 2-3 Hz), 7.45 (1H, ddd, J = 8.6, 4.6, 7.4 Hz), 
7.63-7.69 (2H, m), 7-72-7.75 (1H, m), 8.09 (1H, d, J = 8.6 Hz), 8.55 (1H, d, J = 3.1 Hz), 8.72 (1H, 
d, J = 2.3 Hz), 8.79 (1H, dd, J - 2.0, 3. 1 Hz), 9.49 (1 H, d, J - 2.0 Hz). 
ESI-MS (m/e): 517 (M+H). 
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Example 445 

4-(2-carbamovl-6-fluoro-phenoxy )-6-(6-ethanesulfonyl-pyridin-3 -vloxyV2-pvrazin-2-yl- 1 H-benz 
imidazole 

Using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2- pyrazin-2-yl 
-lH-benzimidazole obtained in Example 442, the title compound was obtained by same process 
as in Example 43, by a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 1.25 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 6.39 (1H, s), 7.21 (1H, s), 
7.42-7.51 (2H, m), 7.55 (1H, dd, J = 8.6, 2.7 Hz), 7.64 (1H, d, J = 7.4 Hz), 8.06 (1H, d, J - 8.6 
Hz), 8.47 (1H, d, J = 2.7 Hz), 8.75-8.78 (1H, m), 8.82-8.84 (1H, m), 9.54 (1H, brs). 
ESI-MS (m/e): 535 (M+H). 

Example 446 

4-(6-cvano-p vridin-2-vlox vV6-( 4-ethanesulfon vl-phenoxy V2-pvrazin-2-vl- 1 H- benzimidazole 
Using 2-chloro-3-cyanopyridine, the title compound was obtained by the same process as in 
Example 443, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 8 : 1.25 (3H, t, J = 7.4 Hz), 3.41 (2H, q, J - 7.4 Hz), 7.14 (1H, d, J - 2.0 Hz), 
7.30 (1H, dd, J = 7.4, 5.1 Hz), 7.45 (1H, d, J = 2.0 Hz), 7.69 (1H, dd, J = 9.0, 2.7 Hz), 8.10 (1H, d, 
J = 9.0 Hz), .8.27-8.33 (2H, m), 8.59 (1H, d, J = 2.7 Hz), 8.70-8.72 (1H, m), 8.76-8.79 (1H, m), 
9.41-9.43 (1H, 1). 
ESI-MS (m/e): 500 (M+H). 

Example 447 

4-f2-cvano-6-fluoro-phenoxvV6-(6-medianesulphonvl-pvridin-3-vloxvV2-pvridin-2-vl-lH-benzi 
midazole 

Using 6-methanesulphonyl-pyridin-3-ol, the title compound was obtained as a pale yellow solid 
by the same process as in Example 438, a process based on this or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 6 : 3.23 (3H, s), 6.50 (1H, s), 7.22/(lH, s), 7.45-7.62 (3H, m), 7.62-7.78 (2H, 
m), 7.95-8.05 (1H, m), 8.08 (1H, d, J = 8.8 Hz), 8.37 (1H, d, J = 8.0 Hz), 8.49 (1H, s), 8.77 (1H, 
s). 

ESI-MS (m/e): 502 (M+H). 
Example 448 

4-f2-fluoro-6-methanesulphonvl-phenoxvV6-(^ 
vl- 1 H-benzimidazole 

Using 2,3-difluoro-methanesulphonyl benzene and 4-hydroxy-6-(6-methanesulphonyl -pyridin 
-3-yloxy)-2-pyridin-2-yl-lH-benzimidazole obtained in Example 447, the title compound was 
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obtained by the same process as in Example 438 (Step 2), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 3.21 (3H, s), 3.46 (3H, s), 6.54 (1H, d, J = 2.0 Hz), 7.27 (1H, d, J = 2.0 
Hz), 7.54-7.67 (3H, m), 7.70-7.74 (1H, m), 7.93 (1H, d, J = 7.8 Hz), 8.04 (1H, d, J - 8.6 Hz), 
8.1 1 (1H, ddd, J = 7.8, 8,6,2.7 Hz), 8.40 (1H, d, J = 7.8 Hz), 8.46 (1H, d, J = 2.7 Hz), 8.86 (1H, d, 
J =5.1 Hz). 

ES1-MS (m/e): 555 (M+H). 
Example 449 

4-( 2-carbamovl-6-fluoro-phenoxvV6-( 6-methanesulphonvl-pvridin-3 -vloxvy2-pvridin-2-vl- j H-b 
enzimidazole 

Using 4-(2-cyano-6-fluoro-phenoxy)-6-(6-methanesulphonyl-pyridin-3-yloxy) -2-pyridin-2 
-yl-lH-benzimidazole obtained in Example 447, the title compound was obtained by the same 
process as in Example 43, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 5 : 3.22 (3H, s), 6.53 (1H, d, J = 1.6 Hz), 7.25 (1H, d, J = 1.6 Hz), 7.42-7.53 
(2H, m), 7.57 (1H, dd, J = 8.6, 2.7 Hz), 7.61 (1H, d, J = 7.4 Hz), 7.68 (1H, dd, J = 7.6, 14.3 Hz), 
8.06 (1H, d, J - 9.0 Hz), 8.10-8.16 (1H, m), 8.41 (1H, d, J = 8.2 Hz), 8.47 (1H, d, J = 2.7 Hz), 
8.8.7 (1H, d,J = 4.3 Hz). 
ESI-MS (m/e): 520 (M+H). 

Example 450 

4-(2-cvan o-6-fluoro-phenoxvV6-f6-me&anesulDhonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH-benzi 
midazole 

Using 6-meraanesulphonyl-pyridin-3-ol, the title compound was obtained by the same process as 
in Example 442, a process based on this or a combination of these with a normal procedure. 
1H-NMR(CD30D) 6 : 3.23 (3H, s), 6.57 (1H, brs), 7.23 (1H, brs), 7.49 (1H, td, J = 8.0, 4.6 Hz), 
7.59 (1H, dd, J = 9.0, 3.2 Hz), 7.65-7.71 (2H, m), 8.07 (1H, d, J = 9.0 Hz), 8.50 (1H, d, J = 2.3 
Hz), 8.71 (1H, d, J - 2.3 Hz), 8.78 (1H, brs), 9.48 (1H, brs). 
ESI-MS (m/e): 503 (M+H). 

Example 451 

4-fpvridin-2-vl 

subhanvlV6-(6-ethanesulfonvl-pvridin-3-vloxvV2-pv ridin-2-vl-lH-benzm 

Using 6-ethanesulfonyl-pyridin-3-ol, the title compound was obtained as pale-brown solid by the 

same process as in Example 288, a process based on this or a combination of these with a normal 

procedure. 

1H-NMR (CDC13) 6 : 1.31 (3H, t, J = 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.03 (1H, d, J = 8.0 Hz), 
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7.08 (1H, ddd, J = 7.4, 4.7, 1.0 Hz), 7.35 (1H, d, J = 2.2 Hz), 7.38-7.44 (2H, m), 7.52 (1H, td, J = 
7.8, 2.0 Hz), 7.64 (1H, d, J = 2.1Hzl), 7.88 (1H, td, J - 7.8, 1.8 Hz), 8.03 (1H, d, J = 8.8 Hz), 8.38 
(1H, d, J = 7.8 Hz), 8.45 (1H, dd, J = 4.9, 1.0 Hz), 8.53 (1H, d, J = 2.7 Hz), 8.64 (1H, d, J = 4.9 
Hz). 

ESI-MS (m/e): 490 (M+H). 

Example 452 

4-(pyridin-2-vl 

sulphanyl)-6-(6-emanesulfonyl-pvridin-3-vloxy)-2-pyra^ 

Using 3-(pyridin-2-vl sulphanyl)-5-(6-ethanesulfonyl-pyridin -3-yloxv)-benzene-1.2- diamine 
obtained in Example 45 L the title compound was obtained as yellow solid by the same method as 
in-Example 68. a process based on this or a combination of these with a normal procedure. 
1H-NMR (CDC13) □ : 1.32 (3H. t. J - 7.4 Hz). 3.39 (2H. q. J » 7.4 Hz). 7.08-7.19 (2H. m). 7.38 
HH. d. J = 2.2 Hz). 7.43 HH. dd. J = 8.6. 2.8 Hz). 7.57 HH. td. J = 7.8. 1.8 Hz). 7.66 (1H. d. J = 
2.2 Hz), 8.04 (1H, d, J = 8.6 Hz), 8.48 (1H, d, J = 4.7 Hz), 8.53 (1H, d, J = 2.7 Hz), 8.63 f 1H, t, J 
= 2.0 Hz), 8.69 flH. d. J = 2.5 Hz). 9.63 (1H. d. J g 1.4 Hz) 
ESI-MS (m/e): 491 (M+H). 

Example 453 

4-(l -methyl- lH-imidazol-2-vl sulphanvlV6-f6-ethanesulfonvl-pvridip-3-vloxvV2-pvrazin -2-vl 
-1 H-benzimidazole 

Using 1 -methyl- lH-imidazole-2-thioL the title compound was obtained as yellow solid by the 
same process as in Example 452. a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) D : 1.33 (3H. t J - 7.4 Hz). 3.41 (2H. q. J = 7.4 Hz). 3.94 (3H. s). 6.65-6.69 
(1H, m), 6:77 (1H, d, J = 1.4 Hz), 6.87 f 1H, d, J = 1.6 Hz); 7.23 (1H, d, J = 2.4 Hz), 7.48 (1H, dd, 
J = 8.6. 2.8 Hz). 7.72 QJL d. J = 2.2 Hz). 8.05 (1H. dd. J = 8.6. 0.6 Hzl. 8.16 HH. d. J = 2.6 Hz). 
8.54 QH, dd, J = 2,8,0.6 Hz), 9.42 (1H, d, J = 1.6 Hz). 
ESI-MS (m/e): 494 (M+H). 

Example 454 

4-(4-memoxybenzvl-sulphanvl)-6-(6-emanesu 
dazole 

Using (4-methoxvphenyl) methanethiol. the title compound was obtained as a brown solid bv the 
same process as in Example 452. a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) Q : 1.32 (3H, t, J = 7.4 Hz), 3.40 f2H, q, J = 7.4 flz), 3.61 and 3.7? (total 3H, 
each s). 4.05 and 4.40 (total 2H. each s). 6.69 and 6.79 (total 2H. each d. J = 8.6 Hz). 6.88-7.52 
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(5H, m), 7.98 and 8.01 (total 1H, each d, J = 8.6 Hz), 8.44 and 8.46 (total 1H, each d, J = 2-9 Hz), 
8.58-8.65 (1H, m), 8.68 and 8.70 (total 1H, each d, J - 2.5 Hz), 9.58 and 9.74 (d, J = 114 Hz), 
10.05 and 10.46 (total 1H, each brs). 
ES1-MS (m/e): 534 (M+H). 

Example 455 

4-(6-cvano-pvridin-2-yl sulphanvn-6-f6-ethanesulfonvl-pvridinO-vloxv) -2-pvrazin-2-vl -1H- 
benzimidazole 

Using 2-chloro-3-cyanopyridine, the title compound was obtained as a pale yellow solid by the 
same process as in Example 446, a process based on this or a combination of these with a normal 
procedure. 

1H-NMR (CDC13) 6 : 1.32 (3H, t, J - 7.4 Hz), 3.39 (2H, q, J = 7.4 Hz), 7.20 (1H, dd, J = 7.8, 4.9 
Hz), 7.41 (1H, d, J = 2.2 Hz), 7.45 (1H, dd, J = 8.8, 2.8 Hz), 7.72 (1H, d, J = 2.2 Hz), 7.93 (1H, 
dd, J = 7.8, 1.8 Hz), 8.04 (1H, d, J - 8.6 Hz), 8.44 (1H, dd, J - 4.9, 2.0 Hz), 8-54 (l.H, d, J = 2.8 
Hz), 8.62 (1H, dd, J = 2.5, 1, 5 Hz), 8.70 (1H, d, J = 2.5 Hz), 9.64 (1H, d, J = 1.5 Hz). 
ESI-MS(m/e):516(M+H). 

Example 456 

4-(2-cvano-pvridin-3-vl sulphanvlV6-(6-emanesulfonvl-pvridin-3-vloxvV2-pvrazin-2-vl-lH 
-benzimidazole 

Using 2-cyano-3-fluoropyridine and 4-mercapto-6-(6-ethanesulphonyl 

-pyridin-3-yloxy>2-pyrazin-2-yl-lH-benzimidazole obtained in Example 455, the title compound 
was obtained as pale yellow solid by the same process as in Example 438 (Step 2), by a process 
based on mis or a combination of these with a normal procedure. 

1H-NMR (DMSO-d6) 6 : 1.13 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J - 7.4 Hz), 7.22 (1H, s), 7.41 (1H, 
s), 7,64 (2H, dd, J = 8.6, 2.7 Hz), 7.96-8.04 (2H, m), 8.59-8.66 (2H, m), 8.77-8.83 (2H, m), 9.32 
(lH,s). 

ESI-MS (m/e): 516 (M+H). 
Example 457 

4-(pvridin-2-vl sulphanvn-5-chloro-6-f6-ethanesulfonvl-pvridin-3-vloxvV2-pvridin-2-vl -1H- 
benzimidazole 

Using pyridine-2-thiol, the title compound was obtained as a pale yellow solid by the same 
procedures as in Example 117 and Example 290, a process based on these or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.31 (3H, t, J = 7.4 Hz)-, 3.40 (2H, q, J = 7.4 Hz), 7.2 (1H, d, J = 7.5 Hz), 
7.05-7.10 (1H, m), 7.31 (1H, dd, J = 8.6, 2.7 Hz), 7.41 (1H, t, J - 6.0 Hz), 7.53 (1H, t, J = 7.4 Hz), 
7.75 (1H, s), 7.88 (1H, t, J - 7.8 Hz), 8.03 (1H, d, J - 8.8 Hz), 8.37 (1H, d, J = 8.0 Hz), 8.41 (1H, 
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d, J - 4.1 Hz), 8.50 (1H, d, J = 2.5 Hz), 8.63 (1H, s). 
ESI-MS (m/e): 524,526 (M+H). 

Examples 458-1, 458-2 

4-fpvridin-2-vl sulphinvlV 6-( 6-ethanesulfonvl-pyridin-3-vloxvV2-pvridin-2-vl- 1 H 

-benzimidazole 
and 

4-(pvridin-2-vl sulfonvlV6-(6-ethanesulfonvl-pvridiD-3-vloxvV2-pvridin-2-vl-lH- benzimidazole 
To methanol 3 ml solution of 4-(pyridin-2-yl sulphanyl)-6-(6- 
ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-lH-benzimidazple 20 mg obtained in Example 
451 were added OXONE 50 mg and water 0.5 ml, and the reaction liquor was stirred at room 
temperature for three hours. The solvent was eliminated by distillation under reduced pressure, 
and the obtained residue was diluted with ethyl acetate and was washed with water and thereafter, 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using reverse phase medium pressure 
liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid]. Saturated aqueous sodium bicarbonate was added to 
the obtained fraction and thereafter, it was extracted with ethyl acetate and was dried with 
anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the title compound was thereby obtained. 

4-(pvridin-2-vl sulphinyl)»6-(6'ethanesulfonvl"pvridin-3-vloxv)-2-pvridin-2"Vl-lH 

-benzimidazole 

1H-NMR (CDC13) 6 : 1.33 (3H, t, J = 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 7.35 (1H, dd, J = 8.8, 2.7 
Hz), 7.37-7.45 (2H, m), 7.55 (1H, d, J = 2.1 Hz), 7.61 (1H, d, J = 2.1 Hz), 7.89 (1H, t, J = 7.8 Hz), 
7.96 (1H, t, J = 7.8 Hz), 8.02 (1H, d, J - 8.6 Hz), 8.15 (1H, d, J - 8.2 Hz), 8.37 (1H, d, J - 7.8 
Hz), 8.49 (1H, d, J - 2.7 Hz), 8.65 (1H, d, J - 3.7Hz), 8.76 (1H, d, J = 4.5 Hz). 
ESI-MS(m/e): 506 (M+H). 

4-(pyridin-2-yl sulfonyl)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2>yl-lH- 

benzoimidazole 

1H-NMR (CDC13) 5 : 1.33 (3H, t, J « 7.4 Hz), 3.40 (2H, q, J = 7.4 Hz), 7.37 (1H, dd, J = 8.6, 2.8 
Hz), 7.44-7.49 (1H, m), 7.55 (1H, dd, J = 7.4, 4.5 Hz), 7.70 (1H, d, J =1, 8 Hz), 7.80 (1H, d, J = 
2.2 Hz), 7.88-7.94 (1H, m), 7.96-8.02 (1H, m), 8.04 (1H, d, J = 8.6 Hz), 8.26 (1H, d, J = 7.4 Hz), 
8.40 (1H, d, J - 8.0 Hz), 8.49 (1H, d, J = 2.7 Hz), 8.73 (1H, d, J = 4.7 Hz), 8.77 (1H, d, J - 4.9 
Hz). 

ESI-MS (m/e): 522 (M+H). 
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Example 459 

6-g-acetvl pyrrolidin-2-vlV5-«2'-fluoro biphenvl-4- vn oxvV2-pvridin-2-vl-lH- benzimidazole 
Using 2 , -fluoro biphenyl-4-oi, the title compound was obtained as a white solid by the same 
process as in Example 338 (Step 5), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.00-2.60 (7H, m), 3.40-4.00 (2H, m), 5.20-5.65 (1H, m), 7.00-7.70 (11H, 
m), 7.80-8.00 (1H, m), 8.25-8.45 (1H, m), 8-50-8.70 (1H, 1). 
ESI-MS (m/e): 493 (M+H). 

. Example 460 

6-a-acetvl pvrrolidin-2-vn-5-(4-fdifluoromethvn phenoxvV2-pvridin-2-vl-lH- benzimidazole « 
monotrifluoroacetic acid salt 
Step 1 

Synthesis of 4-(6-(l -(acetyl pvrrolidin-2-vn-2>pvridin-2-vl-l-(f2-(trimethvlsilvn ethoxvl 
methylVlH-benzimidazol-5-vO oxv) benzaldehvde 

To N-methyl-2-pilori di Don 1 ml solution of l-(2-(6-hydroxy-2-pyridin-2-yl-3-(2-trimethyl 
silany l-ethoxymethyl)-3 H-benzimidazo 1-5 -y l)-pyrrolidin- 1 -y l)-ethanone 1 00 mg obtained in 
Example 121 (Step 11) were added successively cesium carbonate 143 mg, p-fluoro 
benzaldehyde 0.048 ml, and the reaction liquor was heated with stirring at 80°C for three hours. 
The reaction liquor was cooled to room temperature, and saturated ammonium chloride aqueous 
solution was added, and the mixture was extracted with ethyl acetate, and the organic layer was 
washed with saturated aqueous sodium chloride solution. After drying, the solvent was 
eliminated by distillation under reduced pressure, and the residue was purified by silica gel 
column chromatography (eluent: chloroform-methanol = 100/1) and the title compound was 
obtained as orange oily substance. 

Step 2 

Synthesis of 6- (1 -acetyl pvrrolidin-2-vn-5-(4-fdifluoromethvn phenoxvV2-pvridin-2-vl-l H 
-benzimidazole 

To chloroform 0.2 ml solution of 4-(6-(l -(acetyl 

pyirolidin-2-yl)-2-pyridin-2-yl-l-((2-(trimethylsilyl) ethoxy) methyl)-lH-benzimidazol-5-yl) 
oxy) benzaldehyde 22 mg, bis (2-methoxyethyl) amino sulphur trifluoride 0.036 ml was added, 
and the reaction liquor was heated with stirring at 80°C for eight hours. The solvent was 
eliminated by distillation under reduced pressure, then the residue was purified by preparative 
thin layer chromatography (Kieselgel TM60F254, Art5744 (Merck Corporation), 
chloroform/methanol = 9/1), and the title compound was obtained as yellow solid. 
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Step 3 

Production of 6-fl-acctvl pmolidin-2-vfl-5-(4-(difluoromethvn phenoxvV2- 
pyridin-2-yl-lH-benzimidazole • monotrifluoroacetic acid salt 

Trifluoroacetic acid 0.5 ml was added to 6-(l -acetyl pyrrolidin-2-yl)-5-(4-(difluoromethyl) 
phenoxy)-2-pyridin-2-yl-lH-benzimidazole 12 mg, and the reaction liquor was stirred at room 
temperature for one hour. Trifluoroacetic acid was eliminated by distillation under reduced 
pressure, and thereafter the residue was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid], and solvent of the obtained fraction was eliminated by distillation under 
reduced pressure, and the title compound was obtained as red oily substance. 
1H-NMR(CD30D) 8 : 0.78-0.95 (4H, m), 1.91-2.15 (2H, m), 2.69 (3H, s), 5.38-5.43 (1H, m), 
7.21-7.34 (4H, m), 7.52-7.63 (6H, m), 8.27-8.29 (1H, m). 
ESI-MS (m/e): 449 (M+H). 

Example 461 

1- (2-(6-n-chloro-4-methanesulphonvl-pte^ 
pvrrolidin- 1 -vD-ethanone 

Using (3-chloro-4-methanesulphonyl) phenol, the title compound was obtained as a white solid 
by die same process as in Example 338 (Step 5), by a process based on this or a combination of 
these with a normal procedure. 

1H-NMR (CDC13) b : 1.85-2.40 (4H, m), 2.90-3.27 (5H, m), 3.65-3.90 (2H, m), 5.15-5.43 (1H, 
m), 6.90-7.45 (5H, m), 7.84-8.15 (2H, m), 8.35-8.42 (1H, m), 8.60-8.68 (1H, m). 
ESI-MS (m/e): 511 (M+H). 

Example 462 

2- (6-(l-acetvl pyrrolidin-2-vn-5-(4-fmethanesulphonvn phenox vMH-benzimidazol-2-vn (1,3) 
thiazolo (5.4-b) pyridine * monotrifluoroacetic acid salt 

Using 2-(4,5-diamino-2-(4-methanesulphonyl-phenoxy)-phenyl)-pyrrolidine- 1 -carboxy lie acid 
t-butyl ester obtained in Example 306 (Step 3) and (1,3) thiazolo (5,4-b) pyridine-2-carboxylic 
acid, the title compound was obtained as a yellow oily substance by the same process as in 
Example 306 (Step 4) and (Step 5), by a process based on these or a combination of these with a 
normal procedure. 

1H-NMR(CD30D) 5 : 1.60-2.40 (7H, m), 3.00-3.80 (5H, m), 5.00-5.60 (1H, m), 7.20-7.40 (2H, 
m), 7-25-7.80 (3H, m), 7.90-8,10 (2H, m), 8.40-8.80 (2H, m). 
ESI-MS (m/e): 534 (M+H). 

Example 463 

5-(l-acetvl pvrrolidin-2-vn-6-(4-(methanesulphonvn phenoxvV2-(5-(trifluoromethvO 
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pvridin-2-vlVlH-benzimidazole 

Using 5-(trifluoromethyl) pyridine-2-carboxylic acid, the title compound was obtained as a white 
solid by the same process as in Example 462, by a process based on this or a combination of 
these with a normal procedure. 

1H-NMR(CDC13) 5 : 0.89 (1H, m), 1.22 (2H, m), 1.88-2.1 1 (3H, m), 2.27 (1H, m), 3.08 (3H, m), 
3.63-3.76 (1H, m), 3.84 (1H, s), 5.38 (1H, dd, J = 25.8, 8.6 Hz), 7.1 1-7.20 (2H 5 m), 7.39 (1H, m), 
7.54 (1H, m), 7.93 (2H, m), 8.11 (1H, m), 8.51 (1H, m), 8.93 (1H, m), 10.58-10.88 (1H, m). 
ESI-MS (m/e): 545 (M+H). 

Example 464 

6-(l -acetyl pyrrolidin-2-vD-2-f 5-(difluoromethvi) pvridin-2-vlV5-f 4-methanesulphonvl) 
phenoxvMH-benzimidazole * monotrifluoroacetic acid salt 

Using 5-(difluoromethyl) pyridine-2-carboxylic acid, the title compound was obtained as a 
yellow oily substance by the same process as in Example 462, a process based on this or a 
combination of these with a normal procedure. 

1H-NMR(CD30D) 5 : 0.92 (1H, m), 1.32 (2H, m), 1.89 (1H, m), 1.97-2^08 (2H, m), 2.13-2.14 
(1H, m), 2.69 (3H, s), 3.16-3.17 (3H, s), 5.35 (1H, m), 7.30-7.32 (1H, m), 7.41-7.58 (1H, ra), 
7.60-7.62 (1H, m), 8.00 : 8.02 (3H, m), 8.04-8.22 (2H, m), 9.04 (1H, m). 
ESI-MS (m/e): 527 (M+H). 

Example 465 

6-q-acetvl pvrrolidin-2-vlV5-f4-(methoxvmethvn phenoxvV2-pvridm-2-vl- lH-benzimidazole • 
monotrifluoroacetic acid salt 

To methanol 0.5 ml solution of 4-(6-(l -(acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-l-((2-(trimethylsilyl) ethoxy) methyl)- lH-benzimidazol -5-yl) 
oxy) benzaldehyde 50 mg obtained in Example 460 (Step 1) was added hydroxylation boron 
sodium 7 mg under ice cooling, and the reaction liquor was stirred for one hour. Saturated 
ammonium chloride aqueous solution was added to the reaction liquor and extraction was carried 
out with ethyl acetate. The organic layer was washed with saturated aqueous sodium chloride 
solution, and was dried with anhydrous sodium sulphate, and thereafter the solvent was 
eliminated by distillation under reduced pressure, and the crude product was obtained. To 
dimethylformamide 1 ml solution of the obtained crude product, sodium hydride 10 mg and 
methyl iodide 0.030 ml were added successively and stirred at room temperature for 30 minutes. 
Saturated ammonium chloride aqueous solution was added to the reaction liquor and extraction 
was carried out with ethyl acetate. The organic layer was washed with saturated aqueous sodium 
chloride solution, and was dried with anhydrous sodium sulphate, and thereafter the solvent was 
eliminated by distillation under reduced pressure, and the crude product was obtained. 
Trifluoroacetic acid 0.5 ml was added to the obtained crude product, and the reaction liquor was 
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stirred at room temperature for two hours. Trifluoroacetic acid was eliminated by distillation 
under reduced pressure, and thereafter the residue was purified using reverse phase medium 
pressure liquid chromatography [ODS-AS-360-CC (made by YMC) mobile phase: 
water-acetonitrile-0.1% trifluoroacetic acid], and solvent of the obtained fraction was eliminated 
by distillation under reduced pressure, and the title compound was obtained as a yellow oily 
substance. 

1H-NMR(CD30D) 5 : 1.93 (1H, m), 2.07-2.1 1 (3H, m), 2.18 (2H, m), 2.45 (1H, m), 3.43 (3H, d, 
J = 3-lHz), 3.75-3.95 (2H, m), 4.50 (d, 2H f J= 4-3 Hz), 5.49-5.56 (1H, m), 7.16 (3H, m), 7.44-7.49 
(2H, m), 7.57 (1H, m), 7.70-7.73 (1H, m), 8.15 (1H, m), 8.27-8.30 (1H, m), 8.89 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 466 

l-(4-(6-(l -acetyl p\nnrolidin-2-vn-2-pvridinr2-vl-lH-benzimidazol-5-vl) oxv) phenyl) ethanol * 
monotrifluoroacetic acid salt 

To tetrahydrofuran 1.3 ml solution of 4-(6-(l -(acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-l -((2-(trimethylsilyl) ethoxy) methyl)-l H-benzimidazol-5-yl) 
oxy) benzaldehyde 70 mg obtained in Example 460 (Step 1) was added methyllithium (1.0M 
diethyl ether solution) 0.4 ml at -78°C, and the reaction liquor was stirred at 78°C for 30 minutes. 
Saturated ammonium chloride solution was added to the reaction liquor and extraction was 
carried out with ethyl acetate. The organic layer was washed with saturated aqueous sodium 
chloride solution, and was dried with anhydrous sodium sulphate, and thereafter the solvent was 
eliminated by distillation under reduced pressure, and the crude product was obtained. 
Trifluoroacetic acid 0.5 ml was added to the obtained crude product and stirred at room 
temperature for 90 minutes, and thereafter, trifluoroacetic acid was eliminated by distillation 
under reduced pressure, and the residue was purified using reverse phase medium pressure liquid 
chromatography [ODS-AS-360-CC (made by YMC) mobile phase: water-acetonitrile-0.1% 
trifluoroacetic acid], and solvent of the obtained fraction was eliminated by distillation under 
reduced pressure, and the title compound was obtained as a yellow oily substance. 
1H-NMR(CD30D) 5 : 0.90-0.96 (1H, m), 1.31 (4H, m), 1.25-1.90 (3H, m), 2, 42 (1H, m), 2.68 
(3H, s), 3.89-3.91 (1H, m), 5.50 (1H, m), 7.02-7.33 (4H, m), 7.42-7.52 (2H, m), 7.59-7.67 (1H, 
m), 8.10-8.14 (1H, m), 8.22-8.26 (1H, m), 8.80-8.87 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 467 

6-(l -acetyl pvrroUdin-2-yl)-5-(4-(3-methyl-f 1 ,2,4]-oxadiazol-5-vl) phenoxvV2-pvridin 

-2-vl- 1 H-benzimidazole 

Using 5-(4-iodophenyl)-3-methyl-[l,2,4]-oxadiazole, the title compound was obtained as dark 
brown oily substance by the same process as in Example 122, a process based on this or a 
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combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.39-2.49 (10H, m), 3.42-3.88 (2H, m), 5.14-5.4 (1H, m), 6.70-8.69 (10H, 
m). 

ESI-MS(m/e):481(M+H). 
Example 468 

(l-acetyl-2-(5-(4-(methanesulphonyl) phenoxvV2-pvridin-2-vl-lH- benzimidazol-6-vn 

pvrrolidin-3-vl acetate diastereomer A 
Step 1 

Synthesis of 3-((t-butvl (dimethyl) silvn oxv) dihvdrofuran-2 GHVone 

In 3-hydroxy dihydrofuran-2 (3H)-one 9.0 g dissolved in dimethylformamide 180 ml were added 
successively imidazole 9.0 g, t-butyldimethylsilyl chloride 15.9 g, and the reaction liquor was 
stirred at room temperature for one hour. The reaction liquor was diluted with ethyl acetate and 
was washed using water, then dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure and the obtained residue was purified using silica gel 
chromatography (eluent: hexane / ethyl acetate = 5/1) and the title compound was obtained as 
colourless oily supplies. 

Step 2 

Synthesis of N-(4-(2- ( (t-butvl (dimethvn silvn oxvl-4-hvdroxv butanovlV3-fluorophenvn 
pyridine-2-caiboxamide 

In N-(4-bromo-3-fluorophenyl) pyridine-2-carboxamide 1.1 g dissolved in tetrahydrofuran 100 
ml, n-butyllithium (2.66M hexane solution) 3.1 ml was added dropwise at -78°C, and the reaction 
liquor was stirred at the same temperature for 15 minutes. 3-((t-butyl (dimethyl) silyl) oxy) 
dihydrofuran-2 (3H)-one 1.21 g was added to the reaction liquor, and the reaction liquor was 
stirred at the same temperature for one hour. Saturated aqueous sodium bicarbonate was added to 
the reaction liquor at the same temperature, and it was warmed to room temperature, and 
thereafter, extraction was carried out with acetic acid ethyl ester. The organic layer was dried 
with anhydrous sodium sulphate, and thereafter the solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified using silica gel chromatography (eluent: 
chloroform/methanol = 100/1), and the title compound was obtained as a colourless oily 
substance. 

Step 3 

Synthesis of N-(4-(2-( ft- butvl (dimethyl) silvlV oxvVM-dihvdroxv butvn-3-fluorophenvn 
pvridine-2-carboxamide 

To methanol 20 ml solution of N-(4-(2-((t-butyl (dimethyl) silyl) oxy)-4-hydroxy 
butanoyl)-3-fluorophenyl) pyridine-2-carboxamide 860 mg was added sodium borohydride 114 
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mg under ice cooling, and the reaction liquor was stirred at room temperature for 30 minutes. 
Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction was 
carried out with chloroform, and it was dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel chromatography (eluent: chloroform/methanol = 100/1) and the title compound was 
obtained as a white solid. 

Step 4 

Synthesis of N-(4-(3-((t-butvl (dimethyl) silyl) oxy) pyrTolidin-2-vl)-3-fluorophenvl) 
pyridine-2-carboxamide 

Triethylamine 155 mg and methanesulfonyl chloride 130 mg were added under ice cooling 
successively to chloroform 8 ml solution of N-(4-(2-((t-butyl (dimethyl) silyl) 
oxy)4,4-dihydroxybutyl)-3-fluorophenyl) pyridine-2-carboxamide 165 mg, and the reaction 
liquor was stirred at room temperature for 30 minutes. The reaction liquor was diluted with 
chloroform and was washed using saturated aqueous sodium bicarbonate, then dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and, to dimethylformamide 5 ml solution of the obtained residue was added sodium azide 25 mg, 
and the reaction liquor was stirred at 40°C for two hours. The reaction liquor was cooled, and 
thereafter, water was added, and the mixture was extracted with ethyl acetate, and drying was 
carried out with anhydrous sodium sulfate. The solvent was eliminated by distillation under 
reduced pressure, and sodium borohydride 50 mg and copper sulfate • pentahydrate 5 mg were 
added successively to methanol 10 mi solution of the obtained residue, and the reaction liquor 
was stirred at 40°C for two hours. The reaction liquor was cooled, and thereafter, saturated 
aqueous sodium bicarbonate was added and was extracted with chloroform, then dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the - obtained residue was purified using silica gel chromatography (eluent: 
chloroform/methanol = 50/1) and the title compound was obtained as a colourless oily substance. 

Step 5 

Synthesis of l"acetvl"2-r2-fluoro-4>frpvridih-2"Vlcarbonvn amino) phenyl) pvrrolidin-3-vl 
acetate 

To methanol 1 ml solution of N-(4-(3-((t-butyl (dimethyl) silyl) oxy) 
pyrrolidin-2-yl>3-fluorophenyl) pyridine-2-carboxamide 59 mg was added 4 N hydrochloric 
acid-dioxane 2 ml, and the reaction liquor was stirred at room temperature for one hour. The 
solvent was eliminated by distillation under reduced pressure, and triethylamine 100 mg, acetic 
anhydride 90 mg, N,N-4-dimethylaminopyridine 5 mg were added successively to chloroform 5 
ml solution of the obtained residue, and the reaction liquor was stirred at room temperature for 1 5 
minutes. The solvent was eliminated by distillation under reduced pressure and the obtained 
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residue was purified using silica gel chromatography (eluent: chloroform / methanol = 200/1), 
and obtained the title compound as a colourless oily substance. 

Step 6 

Synthesis of l-acetvl-2-(2-fluoro-5-nitro>4-( f fpvridin-2-vlcarbohvn aminos phenyl) 
pyrrolidin-3-vl acetate diastereomer A and diastereomer B 

Fuming nitric acid 1 . ml was added to N-(4-(3-((t-butyl (dimethyl) silyl) 
oxy)-pyrrolidin-2-yl)-3-fluorophenyl) pyridine-2-carboxamide 57 mg, and the reaction liquor was 
stirred at room temperature for 40 minutes. The reaction liquor was discharged into mixed 
solution of ice-saturated aqueous sodium bicarbonate and was extracted with chloroform, then 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Corporation), chloroform/methanol = 20/1), and 
respectively obtained diastereomer A and diastereomer B of the title compound as a yellow oily 
substance. 

Step 7 

Production of l-acetvl-2-f5-f4-fmethanesulphonvl) phenoxvV2-pvridin -2-vl-lH- 
benzimidazol-6-vlVpvrrolidin-3-vl acetate diastereomer A 

Using 4-(methanesulphonyl) phenol and (l-acetyl-2-(2-fluoro-5-nitro -4-((pyridin-2-ylcarbonyl) 
amino) phenyl) pyrrolidin-3-yl acetate diastereomer A, the title compound was obtained as a 
white solid by the same process as in Example 338 (Step 5), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 5 : 1.86-2.42 (8H, m), 3.04-3.10 (3H, m), 3.72-4.02 (2H, m), 5.06-5.38 (2H, 
m), 7.08-7.70 (5H, m), 7.83-7.97 (3H, m), 8.34-8.42 (1H, m), 8.61-8.68 (1H, m), 
10.54-10.65-(lH,m). 
ES1-MS (m/e): 535 (M+H). 

Example 469 

l-aceM-2-(5-(4-(methanesulphonvn phenoxvV2-pvridin-2-vl-l H-benzimidazol-6-vD 

pvrrolidin-3-ol diastereomer A 

To methanol 2 ml solution of (l-acetyl-2-(5-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl-lH-benzimidazoi-6-yl) pyrrolidin-3-yl acetate diastereomer A 14 mg 
obtained in Example 468 was added potassium carbonate 5 mg, and the reaction liquor was 
stirred overnight at room temperature. The solvent was eliminated by distillation under reduced 
pressure, and the obtained residue was refined using preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Corporation), chloroform/methanol = 15/1), and obtained 
the title compound as a white solid. 
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1H-NMR (CDC13) 6 : 1.82-2.47 (5H, m), 3.05&3.08 (3H, s), 3.70-3.97 (2H, m), 4.29-4.45 (1H, 
m), 5.00-5.32 (1H, m), 7.00-7.67 (5H, m), 7.81-7.96 (2H, m), 8.00-8.42 (1H, m), 8.60-8.69 (1H, 
m), 10.62-10.85 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 470 

6-fl-aceWl-4.5-dihvdro-lH-pvrrole-2-vlV5-(4-(methancsulphonvn 
phenoxvV2-pvridin-2-vl-lH-benzimidazole 

To chloroform 1 ml solution of l-acetyl-2-(5-(4-(methanesulphonyl) 
phenoxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) pyrrolidin-3-ol diastereomer A 2 mg obtained in 
Example 469 was added bis (2-methoxyethyl) amino sulphur trifluoride 2 mg, and the reaction 
liquor was stirred at room temperature for 15 minutes. The solvent was eliminated by distillation 
under reduced pressure, and the obtained residue was refined using preparative thin layer 
chromatography (Kieselgel™60F 2 54> Art5744 (Merck Corporation), chloroform/methanol = 15/1), 
and obtained the title compound as a colourless oily substance. 

1H-NMR (CDC13) 6 : 1.40-4.43 (10H, m), 7.03-7.80 (6H, m), 7.82-7.95 (3H, m), 8.32-8.46 (1H, 
m), 8.60-8.71 (1H, m), 10.38-10.60 (1H, m). 
ESI-MS (m/e): 475 (M+H). 

Example 471 

l-acetvl-2-(5-(4-(methanesulphonvn phenoxvV2-pwidin-2-vl-lH-benzimidazol-6-vD 

pyrrolidin-3-vl acetate diastereomer B 

Using (l-acetyl-2-(2-fluoro-5-nitro-4-((pyridin-2-ylcarbonyl) amino) phenyl) pyrrolidin-3-yl) 
diastereomer B obtained in Example 468 (Step 6), the title compound was obtained by the same 
process as in Example 468 (Step 7), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 5 : 1.72-2.30 (8H, m), 3.02-3.08 (3H, m), 3.64-3.99 (2H, m), 5.26-5.47 (1H, 
m), 5.58-5.72 (1H, m), 7.09-7.73 (5H, m), 7.82-7.94 (3H, m), 8.33-8.43 (1H, m), 8.60-8.70 (1H, 
m), 10.47-10.68 (lH,m). 
ESI-MS (m/e): 535 (M+H). 

Example 472 

1 -acetyl-2-f 5-(4-(methanesulphonvl) phenoxvV2-pyridin-2-vl-lH-benzimidazol-6-yl) 

pyrrolidin-3-ol diastereomer B 

Using (l-acetyl-2-(5-(4-(methanesulphonyl) phenoxy)-2-pyridin-2 -yl-lH-benzimidazol -6-yl) 
pyrrolidin-3-yl acetate diastereomer B obtained in Example 471, the title compound was obtained 
by the same process as in Example 469, a process based on this or a combination of these with a 
normal procedure,. 
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1H-NMR (CDC13) & : 1.78-2.25 (5H, m), 3.03-3.10 (3H, m), 3.60-4.00 (2H, m), 4.50-4.68 (1H, 
m), 5.27-5.45 (1H, m), 7.03-7.73 (5H, m), 7.81-7.96 (3H, m), 8.32-8.45 (1H, m), 8.60-8.69 (1H, 
m), 10.51-10.82 (lH,m). 
ESI-MS (m/e): 493 (M+H). 

Example 473 

1 -(4-( (6-( 1 -acetyl pvrrolidin-2-vlV2-pvridiD-2-vl-l H-benzimidazol-5-vn oxv) phenyl) 
piperidin-2-onc 

Using l-(4-hydroxyphcnyl) piperidin-2-one, the title compound was obtained as an oily 
substance by the same process as in Example 338 (Step 5), by a process based on this or a 
combination of these with a normal procedure. 

1H-NMR (CDC13) 6 : 1.74-2.62 (13H, m), 3.52-3.87 (4H, m), 5.18-5.36 (1H, m), 6.71-7.64 (7H, 
m), 7.76-7.90 (1H, m), 8.26-8.41 (1H, m), 8.56-8.68 (1H, m), 10.98-11.33 (1H, m). 
ESI-MS (m/e): 496 (M+H). 

Example 474 

6-(l-acetvl Pvrrolidin-2-vfl-5-((6-phenvl pvridin-3-vri oxvV2-pvridin -2-vl-lH-benzimidazole 
Using 6-phenyl pyridin-3-ol, the title compound was obtained as yellow solid by the same 
process as in Example 338 (Step 5), by a process based on this or a combination of these with a 
normal procedure. 

1H-NMR (CDC13) 6 : 1.40-2.50 (7H, m), 3.40-4.00 (2H, m), 5-20-5.60 (1H, m)-, 6.90-8.00 (1 1H, 
m), 8.20-8.45 (1H, m), 8.50-8.70 (2H, m), 10.60-10.90 (1H, m). 
ESI-MS (m/e): 476 (M+H). 

Example 475 

6-(l -acetyl pYrrolidin-2-Yl)-5-((6-(2-fluorophenyl) pvridin-3-vn oxvV2- pyridin-2-vl 

-1 H-benzimidazole 

Using 6-(2-fluorophenyl) pyridin-3-ol, the title compound was obtained as yellow sohd by the 
same process as in Example 338 (Step 5), by a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 8 : 1.60-2.50 (7H, m), 3.45-4.00 (2H, m), 5.20-5.60 (1H, m), 6.80-8.05 (10H, 
m), 8.30-8.45 (1H, m), 8.50-8.70 (2H, m), 10.80-1 1.20 (1H, m). 
ESI-MS (m/e): 494 (M+H). 

Example 476 

!-(2-(6-(3-fluoro-4-methanesulphonvl-phenoxvV2-pvridin-2-vl-3H-benzimidazol-5-vlV 
pyrrolidin- 1 -vD-ethanone 

Using (3-fluoro-4-methanesulphonyl) phenol, the title compound was obtained as yellow solid by 
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the same process as in Example 338 (Step 5), by a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 8 : 1.87-2.38 (4H, m), 2.85-3.27 (5H, m), 3.60-3.95 (2H„m), 5.20-5.41 (1H, 
m), 6.83-7.00 (1H, m), 7.28-7.40 (4H, m), 7.81-7.98 (2H, m), 8.35-8.42 (1H, m), 8.60-8.68 (1H, 
m). 

ESI-MS (m/e): 495 (M+H). 
Example 477 

1 -(4- U6-( 1 -acetyl pvrrolidin-2-vl V2-pvridine-2-pvridin-2- vl- 1 H-benzimidazol-5-vD oxv) 
phenyl) pvrrolidin-2-one 

Using l-(4-hydroxyphenyl) pyrrolidin-2-one, the title compound was obtained as yellow solid by 
the same process as in Example 338 (Step 5), by a process based on this or a combination of these 
with a normal procedure. 

1H-NMR (CDC13) 8 : 1.80-2.40 (6H, m), 2.62 (2H, m), 3.55-3.95 (4H+1/2H, m), 5.28 (1/2H, 
$ m), 6.90-7.10 (3H, m), 7.35 (1H+1/2H, m), 7.45-7.65 (2H+1/2H, m), 7.85 (1H, m), 8.34 (1H, 
m), 8.61 (1H, m), 10.4-10.8 (1H, br). 
ESI-MS (m/e): 482 (M+H). 

Example 478 

l-(4-((6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-ben2imidazol-5-vn oxv) phenyl! pvridine-2 
flHVone 

Using l-(4-hydroxyphenyl) pyridine-2 (IH)-one, the title compound was obtained as an oily 
substance by the same process as in Example 338 (Step 5), by a process based on this or a 
combination of these with a norinal procedure. 

1H-NMR (CDC13) 6 : 1.72-2.42 (7H, m), 3.48-3.86 (2H, m), 5.15-5.52 (1H, m), 6.19-6.32 (1H, 
m), 6.61-6.73 (1H, m), 6.80-7.66 (9H, m), 7.77-7.89 (1H, m), 8.32-8.41 (1H, m), 8.52-8.65 (1H, 
m), 11.07-11.48 (lH,m). 
ESI-MS (m/e): 492 (M+H). 

Example 479 

5-((6-(l -acetyl pvn-olidin-2-yl)-2-pyridin-2-yl-lH-benzimida2ol-5-yl) oxY)-2 1 2 , -bipYridine * 
monotrifluoroacetic acid salt 

Using 2,2'-bipyridine-5-ol, the title compound was obtained as yellow solid by the same process 
as in Example 338 (Step 5), by a process based on this or a combination of these with a normal 
procedure. 

1H-NMR(CD30D) 8 : 1.80-2.80 (7H, m), 3.160-4.05 (2H, m), 5.20-5.60 (1H, m), 7.50-7.90 (4H, 
m), 8.00-8.15 (1H, m), 8.15-8.25 (1H, m), 8.30-8.40 (1H, m), 8.45-8.60 (1H, m), 8-60-9;00 (5H, 
m). 
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ESI-MS (m/e): 477 (M+H). 
Example 480 

N-(2-(2-(6-(4-methanesulphonvl-phe 
V2-oxo-ethvn-methane sulfonamide 

Using 5-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-yl- 1 H-benzimidazole 
obtained in Example 162 (Step 7) and N-t-butoxycarbonyl-glycine, the title compound was 
obtained by the same procedures as in Example 171 and Example 178, a process based on these 
or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.93-2.14 (3H, m), 2.06-2.27 (1H, m), 2.86 and 2.95 (total 3H, each s), 
3.13 (3H, s), 3.43-4.08 (4H, m), 5.20-5.38 (1H, m), 7.20-7.60 (5H, m), 7.93-8.02 (3H, m), 
8.23-8.30 (1H, m), 8.74 (1H, brs). 
ESI-MS (m/e): 570 (M+H). 

Example 481 

f2-f2-r6-f 4-memanesulphonvl-phenoxvV2-pvridm-2-vl-3H-benzimidazol-5-vlVpvrroli 
-oxo-ethvlVethvl carbamate ester 

Using 5 -(4-methanesulphony l-phenoxy)-2-pyridin-2-yl-6-pyrrolidin-2-y 1- 1 H-benzimidazole 
obtained in jExample 162 (Step 7) and N-t-butoxycarbonyl-glycine, the title compound was 
obtained by the same procedures as in Example 171 and Example 181, a process based on these 
or a combination of these with a normal procedure. 

1H-NMR(CD30D) 6 : 1.18 and 1.23 (total 3H, each t, J = each 7.1 Hz), 1.93-2.14 (3H, m), 
2.22-2.44 (1H, m), 3.12 and 3.13 (total 3H, each s), 3.30-4.13 (6H, m), 5.24-5.33 (1H, m), 
7.20-7.60 (5H, m), 7.93-8.01 (3H, m), 8.28 (1H, t, J = 8.2 Hz), 8.73 (1H, brs). 
ESI-MS (m/e): 564 (M+H). 

Example 482 

6-q-acetvl pvrrolidin-2-vlV5-(4 br omo phenoxvV2-pvridin-2-vl-l H-benzimidazole enantiomer 
A 

Stepl 

Synthesis of N-(4-(l -acetyl pvrrolidin-2-vn-5-fluoro-2-nitrophenvll pvridine-2- carboxamide 
enantiomer A and enantiomer B 

N-(4-(l-acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 100 mg obtained 
by Example 338 (Step 4) was optically-resolved by a column for optical resolution 
(CHIRALPAK OD 2 cm<|> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: hexane / 
ethanol / diethylamine 60/40/0.1, flow rate: 10 ml/min), and enantiomer A (retention time: 17.8 
min), enantiomer B (retention time: 21.0 min) were respectively obtained as pale yellow solid. 
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Step 2 

Production of 6-(l -acetyl pvrrolidin-2-vO-5-(4 bromo phenoxvV2-pvridin 
-2-yMH-benzimidazole enantiomer A 

Using N-(4-(l -acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer A obtained in Example 482 (Step 1) and 4-brumo(sic)phenol, the title compound was 
obtained as an oily substance by the same process as in Example 338 (Step 5), by a process based 
on this or a combination of these with a normal procedure. 

1H-NMR, (CDC13) 6 : 1.56-2.41 (7H, m), 3.42-3.90 (2H, m), 5.16-5.51 (1H, m), 6.78-7.66 (7H, 
m), 7.80-7.93 (1H, m), 8.32-8.44 (1H, m), 8.54-8.67 (1H, m), 11.14-11.65 (1H, m). 
ESI-MS (m/e): 479 (M+H). 

Example 483 

6-(l-acetyl pyirolidin-2-yD-5-(4 bromo phenoxyV2-pyridin-2-yl-lH-benzimidazole enantiomer B 
Using N-(4-(l -acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer B obtained in Example 482 (Step 1) and 4-brumo(sic)phenol, the title compound was 
obtained as an oily substance by the same process as in Example 338 (Step 5), by a process based 
on this or a combination of these with a normal procedure. 
ESI-MS (m/e): 479 (M+H). 

Examples 484 

6-fl -acetyl pviTolidin-2-vlV5-((6-(5-methvl-ri.2.41.-oxadiazol-3-vn pvridin-3-vn 
oxvV2-pvridin-2-vl-lH-benzimida2ole 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained as a 
white solid by the same process as in Example 483, a process based on this or a combination of 
these with a normal procedure. 

'h-NMR fCDCl 3 ) 8 : 1.51-2.43 (7H, m), 2.59-2.74 (3H, m), 3.50-3.93 (2H, m), 5.17-5.46 (1H, 
m), 7.00-7.72 (4H, m), 7.82-8.13 (2H, m), 8.34-8.44 (1H, m), 8.57-8.69 (2H, m), 10.75-11.14 
(lH,m). 

ESI-MS (m/e): 482 (M+H). 
Example 485 

5 -Q -acetvl-3 -methylp vrrolidin-2- vD-6-( 4-f methvlsulphonvD phenoxvV2-pvridin-2-vl- 1 H 
-benzimidazole 

Step 1 

Synthesis of N-(3-fluoro-4-f2-(2-hvdroxvethvn acrvlovO phenyl) pvridine-2-carboxamide 

To N-(4-bromo-3-fluorophenyl) pyridine-2-carboxamide 1.0 g dissolved in tetrahydrofuran 20 ml 

solution, 60 % sodium hydride 136 mg was added under ice cooling, and the reaction liquor was 
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stirred at the same temperature for 15 minutes. The reaction liquor was cooled to -78°C, and 
thereafter, n-butyllithium (2.66M hexane solution) 1.53 ml was added dropwise, and the reaction 
liquor was stiired at the same temperature for 30 minutes. 3 -methylene dihydro-furan-2(3H)-one 
0.36 ml was added to the reaction liquor at the same temperature, and the reaction liquor was 
stirred at the same temperature for two hours, and thereafter, it was warmed to 0°C, and it was 
stirred for 30 minutes. Saturated aqueous sodium bicarbonate was added to the reaction liquor at 
the same temperature, and the mixture was extracted with ethyl acetate, and the organic layer was 
washed using saturated aqueous sodium chloride solution, and dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using silica gel chromatography (eluent: hexane / ethyl acetate = 3/1) and the 
title compound was obtained as a colourless oily substance. 

Step 2 

Synthesis of N-(4-f L4-dihvdroxv-2-methvl butvlV3-fluorophenvO pvridine-2-carboxamide 
To methanol 8 ml solution of N-(3-fluoro-4-(2-[2-hydroxyethyl) acryloyl) phenyl) 
pyridine-2-carboxamide 320 mg, sodium borohydride 150 mg was added, and the reaction liquor 
was stirred at room temperature for one hour. Saturated aqueous sodium bicarbonate was added 
to the reaction liquor, and extraction was carried out with chloroform and dried with anhydrous 
sodium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified using silica gel chromatography (eluent: chloroform / methanol 
=100/1) and the title compound was obtained as a colourless oily substance. 

Step 3 

Synthesis of N-(4-n-acetvl-3>methvlpvrrolidin-2-vlV3-fluorophenvl) pvridine-2-carboxamide 
To chloroform 5 ml solution of N-(4-(l,4-dihydroxy-2-methylbutyl)-3-fluorophenyl) 
pyridine-2-caiboxamide 100 mg were added successively triethylamine 0.18 ml, methanesulfonyl 
chloride 0.07 ml, and the reaction liquor was stirred at room temperature for 30 minutes. 
Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction was 
carried out with chloroform and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and, to dimethylformamide 4 ml solution of the 
obtained residue was added sodium azide 23 mg, and the reaction liquor was stirred at 40°C for 
two hours. The reaction liquor was cooled to room temperature, and thereafter, water was added, 
and the mixture was extracted with ethyl acetate, and drying was carried out with anhydrous 
sodium sulfate. The solvent was eliminated by distillation under reduced pressure, and, to 
methanol 5 ml solution of the obtained residue were added successively sodium borohydride 50 
mg, copper sulfate • pentahydrate 5 mg, and the reaction liquor was stirred at 40°C for 15 minutes. 
The reaction liquor was cooled to room temperature, and thereafter, saturated aqueous sodium 
bicarbonate was added, extraction was carried out with chloroform and dried with anhydrous 
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sodium sulphate. The solvent was eliminated by distillation under reduced pressure, and, to 
chloroform 4 ml solution of the obtained residue were added successively triethylamine 0.08 ml, 
acetic anhydride 0.07 ml, N,N-4-dimethylaminopyridine 5 mg, and the reaction liquor was stirred 
at room temperature for 30 minutes. Saturated aqueous sodium bicarbonate was added to the 
reaction liquor, and extraction was carried out with chloroform and dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using silica gel chromatography (eluent: chloroform / methanol = 100/1) and 
the title compound was obtained as a colourless oily substance. 

Step 4 

Synthesis of N-(4-( 1 -acetvl-3-methvlpviTolidin-2-vlV5-fluorO'2>nitrophenvn 
pyridine-2-carboxamide 

Fuming nitric acid 1 ml was added to N-(4-(l-acetyl-3-methylpyrrolidin-2-yl)-3- fluorophenyl) 
pyridine-2-carboxamide 70 mg, and the reaction liquor was stirred at room temperature for two 
hours. The reaction liquor was discharged into ice-saturated aqueous sodium bicarbonate mixed 
solution, extracted with chloroform, and thereafter dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
refined using preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and thereby obtained the title compound as yellow solid. 

Step 5 

Production of 5-(l -acetvl-3-methvlpvrrolidin-2-vlV6'(4>(methanesulphonvn 
phenoxvV 2-pyridin-2-vl- 1 H-benzimidazole 

Using N-(4-( 1 -acetyl-3 -methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
and 4-(methanesulphonyl) phenol, the title compound was obtained as a white solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

'h-NMR (CDCg 8 : 0.81-2.73 (9H, m), 3.03-3.11 (3H, m), 3.36-3.99 (2H, m), 4.65-5.43 (1H, 
m), 7.00-7.75 (5H,), 7.81-7.79 (3H, m), 8.32-8.45 (1H, m), 8.60-8.68 (1H, m), 10.51-10.82 (1H, 
br). 

ESI-MS(m/e): 491 (M+H). 
Example 486 

6-((6-(l -acetyl pvrrolidin-2-ylV2-pyridin-2-vl-lH-benzimidazol-5-vn 
oxy V 3 ,4-dihvdro-naphthalene- 1 (2H)-one 

Using 6-hydroxy-3,4-dihydro-naphthalene-l (2H)-one, the title compound was obtained as 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 
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^-NMR (CDC1 3 ) 6 : 1.00-3.00 (13H, m), 3.40-3.95 (2H, m), 5.00-5.50 (IH, m), 6.60-7.80 (5H, 
m), 7.80-8.20 (2H, m), 8.30-8.50 (IH, m), 8.50-8.80 (1H, m), 10.80-11.20 (IH, m). 
ES1-MS (m/e): 467 (M+H). 

Example 487 

6-0 -acetyl pviTolidin-2-vlV5-(4-nH-imidazol-l-vn phenoxvV2-pvridin-2-vl-lH-benzimidazole 
Using 4-(lH-imidazol-l-yl) phenol, the title compound was obtained as yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR (CDC1 3 ) 6 : 1.00-2.50 (7H, m), 3.50-4.50 (2H, m), 5.20-6.00 (IH, m), 6.80-8.80 (13H, 
13). 

ESI-MS (m/e): 465 (M+H). 
Example 488 

6-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn 
oxv V 1 -methvl-f 1 .2 .3 .4 Vtetrahvdronaphthalene- 1 -ol 
To tetrahydrofuran 0.5 ml solution of 6-((6-(l -acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy)-3,4-dihydro-naphthalene-l (2H)-one 
7 mg obtained in Example 486 was added methylmagnesium bromide (5.0M tetrahydrofuran 
solution) 0.050 ml under ice cooling, and the reaction liquor was stirred at 0°C for 30 minutes. 
The reaction liquor was diluted with chloroform, washed with saturated ammonium chloride 
aqueous solution, and thereafter dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by 
preparative thin layer chromatography (Kieselgel™60F 2 54> Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and the title compound was obtained as a colourless oily substance. 
'h-NMR (CDC1 3 ) 5 : 1.10-2.80 (16H, m), 3.50-4.00 (2H, m), 5.10-5.50 (IH, m), 6.60-7.90 (7H, 
m), 8.30-8.50 (IH, m), 8.50-70 (IH, m). 
ESI-MS (m/e): 465 (M+H). 

Example 489 

6-(Y6-(l -acetyl pyrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn 

oxvVfl.2,3.41-tetrahvdronaphthalene-l-ol 

To tetrahydrofuran 0.5 ml solution of 6-((6-(l -acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-l H-benzimidazol-5-yl) oxy)-3,4-dihydro-naphthalene-l (2H)-one 
7 mg obtained in Example 486 was added sodium borohydride 5 mg under ice cooling, and the 
reaction liquor was stirred at room temperature for 30 minutes. The reaction liquor was diluted 
with chloroform, washed with saturated ammonium chloride aqueous solution, and thereafter 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
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pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chlorofonn/methanol = 10/1), and obtained the title 
compound as a colourless oily substance. 

'h-NMR (CDC1 3 ) 6 : 1.00-2.50 (14H, m), 4.00-6.00 (3H, m), 6.80-8.50 (9H, m). 
ESI-MS (m/e): 469 (M+H). 

Example 490 

5-fl-acetvl-3-fluoro pmolidin-2-vlV6^4-(methanesulphonvO 
phenoxvV2-pvridin-2-vl-lH-benzimidazole diastereomer A 

Stepl 

Synthesis of ethyl (2Z)-4-((t-butvl (dimethyl) silyl) oxvV2-fluorobut-2-enoate 
Tetrahydrofuran 40 ml solution of (diethoxy phosphoryl) (fluoro) ethyl acetate 2.0 g was cooled 
to -78°C, and thereafter, n-butyllithium (2.66M hexane solution) 3.4 ml was added dropwise, and 
the reaction liquor was stirred at the same temperature for 15 minutes. To the reaction liquor was 
added ((t-butyl (dimethyl) silyl) oxy) acetaldehyde 2.1 ml, and the reaction liquor was stirred at 
the same temperature for two hours. Saturated aqueous sodium bicarbonate was added to the 
reaction solution at the same temperature, and it was warmed to room temperature, and thereafter, 
extraction was carried out with ethyl acetate. It was dried using anhydrous sodium sulfate, and 
next the solvent was eliminated by distillation under reduced pressure and the obtained residue 
was purified using silica gel chromatography (eluent: hexane / ethyl acetate = 50/1) and the title 
compound was obtained as a colourless oily substance. 

Step 2 

Synthesis of N-(4-f(2ZV4-(Yt-butvl (dimethyl! silvO oxvV2-fluorobut-2-enovn-3-fluorophenvn 
pvridine-2-carboxamide 

To N-(4-bromo-3-fluorophenyl) pyridine-2-carboxamide 1.0 g dissolved in tetrahydrofuran 40 ml 
solution, 60 % sodium hydride 136 mg was added under ice cooling, and the reaction liquor was 
stirred at the same temperature for 20 minutes. The reaction liquor was cooled to -78°C, and 
thereafter, n-butyllithium (2.66M hexane solution) 1.53 ml was added dropwise, and the reaction 
liquor was stirred at the same temperature for 20 minutes. Ethyl (2Z)-4-((t-butyl (dimethyl) silyl) 
oxy)-2-fluorobut-2-enoate 1.07 g was added to the reaction liquor at the same temperature, and 
the reaction liquor was stirred at the same temperature for four hours. Saturated aqueous sodium 
bicarbonate was added to the reaction liquor at the same temperature, and it was warmed to room 
temperature, and thereafter, it was extracted with ethyl acetate, and the organic layer was washed 
using saturated aqueous sodium chloride solution, and dried with anhydrous sodium sulphate. 
The solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified using silica gel chromatography (eluent: hexane / ethyl acetate = 3/1) and the title 
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compound was obtained as a colourless oily substance. 
Step 3 

N-(4-(4-((t-butvl (dimethvO silvfl oxvV2-fluoro-l -hydroxy butvO-3-fluorophenvO 
pyridine-2-carboxamide 

To methanol 20 ml solution of N-(4-((2Z)-4-((t-butyl (dimethyl) silyl) oxy)-2-fluoro 
but-2-enoyl)-3-fluorophenyl) pyridine-2-carboxamide 300 mg was added 10 % palladium-carbon 
catalyst 100 mg, and the reaction liquor was stirred at room temperature under a hydrogen 
atmosphere for four hours. The catalyst was filtered, and the solvent was eliminated by 
distillation under reduced pressure, and, to methanol 4 ml solution of the obtained residue was 
added sodium borohydride 50 mg, and the reaction liquor was stirred at room temperature for one 
hour. 

Saturated aqueous sodium bicarbonate was added to the reaction liquor, and extraction was 
carried out with chloroform and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel chromatography (eluent: chloroform/methanol = 100/1) and the title compound was 
obtained as a colourless oily substance. 

Step 4 

Synthesis of N-(4-(l-acetvl-3-fluoro pvrrolidin-2-vO-3-fluorophenvD pvridine-2-carboxamide 
diastereoisomer A and diastereomer B 

To chloroform 5 ml solution of N-(4-(4-((t-butyl (dimethyl) silyl) 

oxy)-2-fluoro-l-hydroxybutyl)-3-fluorophenyl) pyridine-2-carboxamide 100 mg were added 
successively triethylamine 46 mg, methanesulfonyl chloride 39 mg, and the reaction liquor was 
stirred at room temperature for 30 minutes. Saturated aqueous sodium bicarbonate was added to 
the reaction liquor, and extraction was carried out with chloroform and dried with anhydrous 
sodium sulphate. The solvent was eliminated by distillation under reduced pressure, and, to 
dimethylformamide 4 ml solution of the obtained residue was added sodium azide 22 mg, and the 
reaction liquor was stirred at 40°C for two hours. The reaction liquor was cooled, and thereafter, 
water was added, and the mixture was extracted with ethyl acetate, and drying was carried out 
with anhydrous sodium sulfate. The solvent was eliminated by distillation under reduced pressure, 
and tetrabutyl ammonium fluoride (1.0M tetrahydrofuran solution) 0.3 ml was added to 
tetrahydrofuran 4 ml solution of the obtained residue, and the reaction liquor was stirred at room 
temperature for one hour. To the reaction liquor, water was added and the mixture was extracted 
with ethyl acetate, and drying was carried out with anhydrous sodium sulfate. The solvent was 
eliminated by distillation under reduced pressure, and, to chloroform 5 ml solution of the 
obtained residue were added successively triethylamine 46 mg, methanesulfonyl chloride 39 mg, 
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and the reaction liquor was stirred at room temperature for 30 minutes. To the reaction liquor, 
saturated aqueous sodium bicarbonate was added and the mixture was extracted with ethyl 
acetate, and drying was carried out with anhydrous sodium sulfate. The solvent was eliminated by 
distillation under reduced pressure, and copper sulfate • pentahydrate 10 mg, sodium borohydride 
50 mg were added successively to methanol 4 ml solution of the obtained residue, and the 
reaction liquor was stirred at 40°C for one hour. The reaction liquor was cooled, and thereafter, 
saturated aqueous sodium bicarbonate was added, and extraction was carried out with chloroform 
and the chloroform layer was dried with anhydrous sodium sulphate. The solvent was eliminated 
by distillation under reduced pressure, and, to chloroform 4 ml solution of the obtained residue 
were added successively triethylamine 46 mg, acetic anhydride 35 mg, 

N,N-4-dimethylaminopyridine 5 mg, and the reaction liquor was stirred at room temperature for 
30 minutes. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified using preparative thin layer chromatography (chloroform/methanol = 30/1) 
and the title compounds diastereomer A and diastereomer B were respectively obtained as a 
colourless oily substance. 

Step 5 

Production of 5-(l-acetvl-3-fluoro pvrrolidin-2-vn-6-(4-(methanesulphonvr) 
phenoxvV2-pyridin-2-vl-lH-benzimidazole diastereomer A 

Fuming nitric acid 0.5 ml was added to N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-3-fluorophenyl) 
pyridine-2-carboxamide diastereomer A 18 mg, and the reaction liquor was stirred at room 
temperature for ten minutes. The reaction liquor was discharged into ice-saturated aqueous 
sodium bicarbonate mixed solution, extracted with chloroform, and thereafter was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the crude product was obtained. Using the obtained composition(sic) product and 
4-(methanesulphonyl) phenol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR (CDCy 5 : 1.85-2.40 (5H, m), 3.06 and 3.09 (3H, s), 3.79-4.08 (2H, m), 4.96-5.62 (2H, 
m), 7.05-7.70 (5H, m), 7.83-7.99 (3H, m), 8.34-8.43 (1H, m), 8.61-8.69 (1H, m), 10.58-10.84 
(lH,m). 

ESI-MS (m/e): 495 (M+H). 
Example 491 

6-d -acetyl pvnxdidin-2-vlV2-pvridin-2-vl-5-(4-(2-thienvl) phenoxvVlH-benzimidazole 
Using 4-(2-thienyl) phenol, the title compound was obtained as yellow solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 
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'h-NMR (CDCg 5 : 1.05-2.45 (7H, m), 3.40-4.00 (2H, m), 5.10-5.60 (1H, m), 6.80-8.00 (11H, 
m), 8.30-8.50 (1H, m), 8.50-8.80 (1H, m). 
ESI-MS (m/e): 481 (M+H). 

Example 492 

2-(4-f(6-f 1 -acetyl Pvrrolidin-2-vn-2-Dvridin-2-vl-lH- beDzimida2ol-5-vn oxv^ phenvlVlH-iso 
indole-1.3 (2rD-dione 

Using 2-(4-hydroxyphenyl)-lH-iso indole- 1,3 (2H) dion, the title compound was obtained as a 
white solid in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.05-2,40 (7H, m), 3.40-4.05 (2H, m), 5.05-5.60 (1H, m), 6.80-8.20 (12H, 
m), 8.30-8.70 (2H,m). 
ESI-MS (m/e): 544 (M+H). 

Example 493 

5- fl-acetvl-3-fluoro pvrrolidin-2-vlV6-(4-( , methanesulphonvn 
phenoxvV2-pvridin-2-vMH-benzimidazole diastereomer B 

Using N-(4-(l-acetyl-3-fluor6 pyrrolidin-2-yl)-3-fluorophenyl) pyridine-2-carboxamide 
diastereomer B obtained by Example 490 (Step 4), the tide compound was obtained as pale 
yellow solid in accordance with Example 490 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

^-NMR (CDC1 3 ) 6 : 1.80-2.45 (5H, m), 3.05 and 3.08 (3H, s), 3.61-4.31 (2H, m), 5.08-5.54 (2H, 
m), 7.03-7.80 (5H, m), 7.81-7.97 (3H, m), 8.33-8.43 (1H, m), 8.60-8.68 (1H, m), 10.52-10.75 
OH, 1). 

ESI-MS (m/e): 495 (M+H). 
Example 494 

6- fl-acetvl pvrrolidin-2-vlV5-f4-f5-methvl-lH-tetrazol-l-vn 
phenoxvV2-p vridin-2- vl- 1 H-benzimidazole 

Using 4-(5-methyHH-tetrazol-l-yl) phenol, the title compound was obtained as a white solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

, H-NMR(CD 3 OD) 8: 1.91 and 2.15 (total 3H, each s), 1.97-2.20 (3H, m), 2.22-2.58 (1H, m), 2.63 
and 2.64 (total 3H, each s), 3.62-4.00 (2H, m), 5.34-5.42 (1H, m), 7.22-7.68 (7H, m), 7.94-8.05 
(1H, m), 8.30 (1H, t, J - 7.8 Hz), 8.76 (1H, brs). 
ESI-MS (m/e): 481 (M+H). 

Example 495 
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Ethyl 5-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vMH-benziniidazol"5'Vl) oxv) 
pvridine-2-carboxvlate 

Using ethyl 5-hydroxypyridine-2-carboxylate, the title compound was obtained as yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR (CDCI 3 ) 6 : 1.30-1.50 (3H, m), 1.50-2.50 (7H, m), 3.50-3.90 (2H, m), 4.35-4.60 (2H, 
m), 5.10-5.45 (1H, m), .6.90-7.70 (4H, m), 7.80-7.95 (1H, m), 8.00-8.20 (1H, m), 8.30-8.80 (3H, 
m), 10.60-11.20 (lH,m). 
ESI-MS (m/e): 472 (M+H). 

Example 496 

6-fl-acetvl pvrrolidm-2-vlV5-(4-pvrazin-2-vl phenoxvV2-pvridin-2-vl-lH-benzimidazole 
Using 4-pyrazin-2-yl phenol, the title compound was obtained as yellow solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

*H-NMR (CDC1 3 ) 6 : 0.80-2.40 (7H, m), 3.60-3.90 (2H, m), 5.20-5.60 (1H, m), 6.80-8.05 (8H, 
m), 8.30-8.80 (4H, m), 8.90-9.10 (1H, m), 10.40-10.80 (1H, m). 
ESI-MS (m/e): 477 (M+H). 

Example 497 

6-0 -acetyl DViTolidin-2-vlV5-( > lH-mdol-5-vloxvV2-pvridin-2-vl-lH-benzimidazole 

Using lH-indole-5-ol, title-compound was obtained as yellow solid in accordance with Example 

338 (Step 5), a process based on this or a combination of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.20-2.40 (7H, m), 3.60-4.00 (2H, m), 5.20-5.60 (1H, m), 6.40-6.60 (1H, 

m), 6.80-8.00 (7H, m), 8.20-8.50 (2H, m), 8.50-8.80 (1H, m). 

ESI-MS (m/e): 438 (M+H). 

Example 498 

(2-(2-(5-f (V -fluorobiphenvl-4-vn oxvV 2-pvridin-2-vl- 1 H-benzimidazol-6-vn 
pvrrolidin-1 -yn-2-oxoethvn methvlamine 

Stepl 

Synthesis of (3-fluoro-4-pyrrolidin-2-yl phenyl) amine dihydrochloride 
To mixed solution of methanol 50 ml and ethyl acetate 50 ml of 

2-(4-amino-2-fluoro-phenyl)-pyiTolidine-l-carboxylic acid t-butyl ester 19 g obtained in Example 
338 (Step 2) was added 4 N hydrochloric acid-dioxane solution 100 ml under ice cooling, and the 
reaction liquor was stirred overnight at room temperature. The solvent was eliminated by 
distillation under reduced pressure, and the title compound was obtained as a white solid. 
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Step 2 

Synthesis of 2,2.2-trifluoro-N-(3-fluoro-4-( r l-(trifluoroacetvn pvrrolidin-2-vn phenyl) acetamide 
To (3-fluoro-4-pyrrolidin-2-yl phenyl) amine dihydrochloride 20 g suspended in chloroform 200 
ml were added successively pyridine 39 ml and trifluoroacetic anhydride 24 ml under ice cooling, 
and the reaction liquor was stirred at room temperature for 30 minutes. The reaction liquor was 
diluted with ethyl acetate, and it was washed successively with water and saturated aqueous 
sodium chloride solution, and thereafter was dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the title compound was 
obtained as brown oily substance. 

Step 3 

Synthesis of 2.2.2-trifluor o-N-(5-fluoro-2-nito^ pvrrolidin-2-vn phenvn 

acetamide 

Fuming nitric acid 100 ml was added under ice cooling to 

2,2,2 -trifluoro-N-(3-fluoro-4-(l-(trifluoroacetyl) pyrrolidin-2-yl) phenyl) acetamide 28 g, and the 
reaction liquor was stirred at room temperature for one hour. Iced water was added to the reaction 
liquor and, after dilution, it was extracted with ethyl acetate and washed using saturated aqueous 
sodium chloride solution, and thereafter dried with anhydrous magnesium sulphate. The solvent 
was eliminated by distillation under reduced pressure and the obtained residue was purified using 
silica gel column chromatography (eluent: hexane / ethyl acetate =10/1) and the title compound 
was obtained as a yellow oily substance. 

Step 4 

Synthesis of t-butvl 2-(4-amino-2-fluoro-5-nitrophenvn pyrrolidine- 1-carboxvlate 
To 2,2,2-trifluoro-N^5-fluoro-2-nitro-4-(l-(trifluoroacetyl) pyrrolidin-2-yl) phenyl) acetamide 29 
g dissolved in tetrahydrofiiran 150 ml, were added IN sodium hydroxide aqueous solution 150 ml 
under ice cooling, and the reaction liquor was stirred at room temperature for five hours. 
Furthermore, di t-butyl dicarbonate 23 ml was added to the reaction liquor and the reaction liquor 
was stirred for 30 minutes. The reaction liquor was diluted with ethyl acetate, and it was washed 
successively with water and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous magnesium sulphate. The solvent was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 5/1) and the title compound was obtained as a yellow solid 

Step 5 

Synthesis of t-butvl 2-(4-amino-2-((T-fluorobiphenvl-4-vn oxvV5-nitrophenvn 
pyrrolidine- 1 -carboxvlate 
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To N,N-dimethylformamide 3 ml solution of t-butyl 2-(4-amino-2-fluoro-5-nitrophenyl) 
pyrrolidine- l-carboxylate 288 mg were added 2'-fluorobiphenyl-4-ol 200 mg and potassium 
carbonate 184 mg, and the reaction liquor was stirred overnight at 80°C. The reaction liquor was 
diluted with ethyl acetate, washed successively with water and saturated aqueous sodium chloride 
solution, and thereafter dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: hexane / ethyl acetate = 5/1) and the title compound was obtained as a 
yellow solid 

Step 6 

Synthesis of t-butyl 2-(4.5-diamino-2-((2 , -fluorobiphenvl-4-vD oxv) phenvO 
pyrrolidine- 1 -carboxvlate 

To methanol 5 ml solution of t-butyl 2-(4-amtoo-2-((2*-fluorobiphenyl-4-yl) oxy)-5-nitrophenyl) 
pyrrolidine- l-carboxylate 410 mg was added development Raney nickel catalyst 1 ml, and the 
reaction liquor was stirred at room temperature under a hydrogen atmosphere for a whole day. 
The catalyst was eliminated by filtration with celite, and the solvent was eliminated by distillation 
under reduced pressure, and the residue was purified by silica gel column chromatography 
(eluent; hexane / ethyl acetate = 1/1) and the title compound was obtained as brown oily 
substance. 

Step 7 

Synthesis of 5-(Y2'-f1uorobiphenvl-4-vfl 
oxvV2-pvridin^-y1-6-pvrrolidme-2-yl-lH-ben2imidazole 

To methanol 5 ml solution of t-butyl 2-(4,5-diamino-2-((2 , -fluorobiphenyl-4-yl) oxy) phenyl) 
pyrrolidine- l-carboxylate 255 mg were added N-((IE)-pyridin-2-ylmethylene) aniline (1M 
methanol solution) 1.6 ml, and the reaction liquor was stirred at 90°C for a whole day. The 
reaction liquor was diluted with ethyl acetate, washed successively with water and saturated 
aqueous sodium chloride solution, and thereafter dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and 4 N hydrochloric acid-dioxane 
solution 5 ml was added to the obtained residue 332 mg, and the reaction liquor was stirred at 
room temperature for three hours. The solvent was eliminated by distillation under reduced 
pressure, and extraction was carried out with chloroform after dilution with saturated aqueous 
sodium bicarbonate. The organic layer was washed using saturated aqueous sodium chloride 
solution, and thereafter dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was refined by silica gel column 
chromatography (eluent: chloroform-methanol / ammonia water solution = 20/1/0.1) and the title 
compound was obtained as a yellow oily substance. 



©Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



WO05-063738 



295 Caution : Translation Standard is 

Post-Edited Machine Translation 



Step 8 

Production of (2-( 2-(5-flT-fIuorobiphenyl-4-vfl oxvV2-pvridin-2-vl- 1 H-benzimidazol-6-vfl 
pyrrolidin- 1 -yl)-2-oxoethyl) methylamine 

To pyridine 1 ml solution of S-^'-fluorobiphenyM-yl) oxy)-2-pyridin-2-yl-6-pyrroiidine-2 
-yl-lH-benzimidazole 37 mg were added successively N-(t-butoxy carbonyl)-N-methylglycine 19 
mg, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 24 mg, and the 
reaction liquor wats stirred at room temperature for three hours. 4 N hydrochloric acid-dioxane 
solution 2 ml was added to the reaction liquor, and the reaction liquor was stirred at room 
temperature for one hour. The reaction liquor was diluted with chloroform, and it was made basic 
with saturated aqueous sodium bicarbonate. Thereafter, the organic layer was washed using 
saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous magnesium 
sulphate. The solvent was eliminated by distillation under reduced pressure and the obtained 
residue was purified by silica gel column chromatography (eluent: chloroform/methanol = 10/1) 
and the title compound was obtained as a straw-coloured solid. 

^-NMRfCDCg 6 : 1.60-2.60 (6H, m), 2.80-3.05 (1H, m), 3.10-4.00 (4H, m), 5.20-5.60 (1H, m), 
6.95-7.70 (1 1H, m), 7-75-7.95 (1H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 522 (M+H). 

Example 499 

6-n-aceMpvrrolidin-2-ylV5-(f6-f5-methvl-fl3.41-oxadia2ol-2-vnpvridin-3-vn 
oxY)-2-pyridin-2-Yl-lH-ben2imida2ole 

Using 6-(5-methyl-[l,3,4]-oxadiazol-2-yl) pyridin-3-ol, the title compound was obtained as a 
yellow oily substance in accordance with Example 338 (Step 5), a process based on this or a 
combination of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.40-2.40 (7H, m), 2.50-2.80 (3H, m), 3.50-3.95 (2H, m), 5.05-5.50 (1H, 
m), 6.80-7.80 (4H, m), 7.80-8.00 (1H, m), 8.05-8.30 (1H, m), 8.30-8.50 (1H, m), 8.50-8.80 (2H, 
m), 10.50-1 l,00(lH,m). 
ESI-MS (m/e): 482 (M+H). 

Example 500 

6-(l-acetvl pvrrolidin-2-vlV5-(f6-(n .3.41-oxadiazol-2-vn pvridin-3-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-([l,3,4]-oxadiazol-2-yl) pyridin-3-ol, the title compound was obtained as a yellow oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

1 H-NMR (CDCy 5 : 1.40-2.40 (7H, m), 3.50-3.95 (2H, m), 5.05-5.50 (1H, m), 6.80-7.80 (4H, 
m), 7.80-8.00 (1H, m), 8.05-8.80 (5H, m), 10.50-1 1.00 (1H, m). 
ESI-MS (m/e): 468 (M+H). 
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Example 501 

6-(l-acetvl pvrrolidin-2-vlV2-pvridin-2-vl-5--(4-pyrimidin-2~vl phenoxvVlH-benzimidazole 
Using 4-pyrimidin-2-yl phenol, the title compound was obtained as a white solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

'H-NMRfCDjOD) 6 : 1.90 and 2.13 (total 3H, each s), 1.94-2.53 (4H, m), 3.62-3.80 (1H, m), 
3.80-4.00 (1H, m), 5.38-5.46 (1H, m), 7.16-7.56 (6H, m), 7.95-8.04 (1H, m), 8.24-8.33 (1H, m), 
8.46 (2H, d, J = 9.0 Hz), 8.70-8.79 (1H, m), 8.83-8.85 (2H, m). 
ESI-MS (m/e): 477 (M+H). 

Example 502 

l-((5-((6-(l -acetyl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) pvridin-2-vfl 
methvD pvrrolidine-2.5-dione 

Using l-((5-hydroxypyridin-2-yl) methyl) pyrrolidine-2,5-dione, the title compound was obtained 
as a white solid in accordance with Example 338 (Step 5), a process based on this or a 
combination of these with a conventional procedure. 

*H-NMR <CDC1 3 ) 6 : 1.80-2.46 (7H, m), 2.74-2.86 (4H, m), 3.53-3.90 (2H, m), 4.76-4.87 (2H, 
m), 5.18-5.48 (1H, m), 6.76-7.67 (5H, m), 7.80-7.91 (1H, m), 8.28-8.44 (2H, m), 8.57-8.67 (1H, 
m), 11.07-11.41 (lH,m). 
ESI-MS (m/e): 511 (M+H). 

Example 503 

6-(l-aceMpmolidin-2-vlV2-pvridin-2-vl-5-((6-(5-(t rifluoromethvn -T1.2.41-oxad iazol-3-vn 
pyridin-3-vO oxvVlH-benzimidazole 

Using 6-(5--(trifluoromethyl)-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was 
obtained in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

1 H-NMR(CD 3 OD) 8 : 1.89-2.54 (7H, m), 3.84-4.01 (2H, m), 5.32-5.42 (1H, m), 7.20-7.80 (4H, 
m), 7.98-8.03 (1H, m), 8.24-8.37 (2H, m), 8.60-8.65 (1H, m), 8.73-8.80 (1H, m). 
ESI-MS (m/e): 536 (M+H). 

Example 504 

6-fl -acetyl pvrrolidin-2-vlV5-( (6-chloropvridin-3-vD oxvV2-pvridin-2-yl- lH-benzimidazole 
Using 6-chloropyridin-3-ol, the title compound was obtained as a white solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

'h-NMR (CDCy 6 : 1.60-2.60 (7H, m), 3.50-3.95 (2H, m), 5.10-5.60 (1H, m), 6.80-7.70 (5H, 
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m), 7.80-8.50 (3H, m), 8.50-8.70 (1H, m), 10.60-11.00 (1H, m). 
ESI-MS (m/e): 434 (M+H). 

Example 505 

6-(l-acetvl pvrrolidin-2-vn-5-f(6-bromoDvridin-3-vn oxvV2-pvridin-2-vl- lH-benzimidazole 
Using 6-bromopyridin-3-ol, the title compound was obtained as a white solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

*H-NMR (CDCg 5 : 1.60-2.60 (7H, m), 3.50-3.95 (2H, m), 5.10-5.60 (1H, m), 6.80-7.70 (5H, 
m), 7.70-8.00 (1H, m), 8.05-8.50 (2H, m), 8.50-8.70 (1H, m), 10.60-1 1.00 (1H, m). 
ESI-MS (m/e): 478, 480 (M+H). 

Example 506 

6-(l-acetvl pvrrolidin-2-vlV5-ff6-methoxvpvridin-3-vn oxvV2-pvridin-2-vl-lH-benzimidazole 
Using 6-methoxypyridin-3-ol, the title compound was obtained as yellow solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

! H-NMR (CDCL,) 6 : 1.60-2.60 (7H, m), 3.50-4.10 (5H, m) v 5.10-5.70 (1H, m), 6.60-7.70 (5H, 
m), 7.70-7.95 (1H, m), 7.95-8.10 (1H, m), 8.25-8.45 (1H, m), 8.50-8.70 (1H, m), 10.60-11.00 
(lH,m). 

ESI-MS (m/e): 430 (M+H). 
Example 507 

5-( ( 2 '-fluorobiphenvl-4-vn oxvV6-( 1 -( methanesulphonvn 
pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazole 

Using 5-((2>fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole 
obtained in Example 498 (Step 7), the title compound was obtained as colourless oil substance by 
the same process as in Example 178, a process based on this or a combination of these with a 
normal procedure. 

'h-NMR (CDCy 6 : 1.80-2.20 (3H, m), 2.20-2.50 (1H, m), 2.70-3.00 (3H, m), 3.40-3.80 (2H, 
m), 5.10-5.40 (1H, m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 
(lH,m). 

ESI-MS (m/e): 529 (M+H). 
Example 508 

Methyl 2-(5-f(2 , -fluorobiphenvl-4-vn oxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 
pyrrolidine- 1 -carboxvlate 

Using 5-((2*-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole 
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obtained in Example 498 (Step 7), the title compound was obtained as a colourless oily substance 
by the same process as in Example 181, a process based on this or a combination of these with a 
normal procedure. 

! H-NMR (CDCi 3 ) 6 : 1.80-2.20 (3H, m), 2.20-2.50 (1H, m), 3.40-3.80 (5H, m), 5.10-5.40 (1H, 
m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.8 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example 509 

2-(5-((2 , -fluorobiphenvl-4-vn 

oxvV2-pvridin-2-vl-lH-benzimidazol-6-vlVN.N-dimethvlpyrrolidine-l-carboxamide 
Using 5-((2'-fluorobiphenyl-4-yl) oxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole 
obtained in Example 498 (Step 7), the title compound was obtained as a white solid in accordance 
with Example 336 (Step 1) (Step 2), a process based on this or a combination of these with a 
conventional procedure. 

'H-NMRXCDCy 5 : 1.60-2.20 (3H, m), 2.20-2.50 (1H, m), 2.72 (3H, s), 2.84 (3H, s), 3.40-3.80 
(2H, m), 5.10-5.40 (1H, m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 
10.50-10.80 (lH, m). 
ESI-MS (m/e): 522 (M+H). 

Example 510 

l-((5-((6-(l-acetvl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) pyridin-2-vD 
methyl) pvrrolidin-2-one 

Using l-((5-hydroxypyridin-2-yl) methyl) pyrrolidin-2-one, the title compound was obtained as 
an oily substance in accordance with Example 338 (Step 5), a process based on this or a 
combination of these with a conventional procedure. 

*H-NMR (CDCg 6 : 1-80-2.57 (11H, m), 3.33-3.89 (4H, m), 4.48-4.64 (2H, m), 5.20-5.51 (1H, 
m), 6.77-7.67 (5H, m), 7.77-7.90 (1H, m), 8.27-8.42 (2H, m), 8.56-8.66 (1H, m), 11.16-11.53 
(lH,m). 

ESI-MS (m/e): 497 (M+H). 
Example 511 

6-0 -acetyl pvrrolidin-2-vlV5-(4-(3-methvl- 1 H-f 1 .2.41-triazol-5-vn 
phenoxy V2-p vridin-2-yl- 1 H-benzimidazole 

Using 4-(3-methyl-lH-[l,2,4]-triazol-5-yl) phenol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

H-NMR (CDCg 6 : 1.76-2.82 (10H, m), 3.50-3.90 (2H, m), 5.13-5.59 (1H, m), 6.64-8.04 (8H, 
m), 8.23-8.64 (2H, m). 
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ESI-MS (m/e): 480 (M+H). 
Example 512 

6-(l -( difluoro acetyl) pvrrolidin -2-vfl-5-( (T-fluorobiphenvl-4-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using difluoro acetic acid, the title compound was obtained as a white solid in accordance with 
Example 498 (Step 8), a process based on this or a combination of these with a conventional 
procedure. 

! H-NMR (CDCy 5 : 1.80-2.50 (4H, m), 3.60-4.20 (2H, m), 5.20-6.20 (2H, m), 6.90-8.10 (12H, 
m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 (1H, m). 
ESI-MS (m/e): 529 (M+H). 

Example 513 

2-2-(2-(5-((2 > -fluorobiphenyl-4-vn oxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 
pvrrolidin- l-vlV2-oxoethvl acetate 

Using acetoxy acetic acid, the title compound was obtained as a yellow oily substance in 
accordance with Example 498 (Step 8), a process based on this or a combination of these with a 
conventional procedure. 

'h-NMR (CDCI3) 6 : 1.60-2.40 (7H, m), 3.40-4.00 (2H, m), 4.05-4.80 (2H, m), 5.10-5.60 (1H, 
m), 6.90-8.10 (12H, m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 (1H, m). 
ESI-MS (m/e): 551 (M+H). 

Example 514 

(5-((6-(l -acetyl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn oxvl pvridin-2-vn 
methanol 

To tetrahydrofuran 2 ml solution of ethyl 5-((6-( 1 -acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) pyridine-2-carboxylate 90 mg 
obtained in Example 495 was added lithium aluminium hydride 20 mg under ice cooling, and the 
reaction liquor was stirred at 0°C for 30 minutes. The reaction liquor was diluted with chloroform, 
washed successively with saturated ammonium chloride aqueous solution, saturated aqueous 
sodium bicarbonate and saturated aqueous sodium chloride solution, and thereafter was dried 
with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 25 4, Art5744 (Merck Co.), chloroform/methanol « 10/1), and obtained the title 
compound as a white solid. 

'H-NMRfCDCL,) 6 : 1.60-2.60 (7H, m), 3.50-4.00 (2H, m), 4.70-4.85 (2H, m), 5.10-5.60 (1H, m), 
6.80-7.70 (5H, m), 7.70-7.95 (1H, m), 8.30-8.50 (2H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 430 (M+H). 
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Example 515 

2-(2-(5-((2 , -fluorobiphenvU4-vn oxvV2-pvridin-2-vl-lH-benzimidazoI-6-vn 
pvrrolidin-l-vD-2-oxo ethanol 

To methanol solution 0.5 ml of 2-(2-5-((2*-fiuorobiphenyl-4-yl) 

oxy)-2-pyridin-2-yl-lH-benzimidazol-6-yl) pyrrolidin-l-yl)-2-oxoethyl acetate 1 1 mg obtained in 
Example 513 was added potassium carbonate 10 mg, and the reaction liquor was stirred at room 
temperature for one day. The reaction liquor was diluted with chloroform, washed successively 
with water and saturated aqueous sodium chloride solution, and thereafter was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 10/1), and obtained the title 
compound as a white solid. 

'h-NMR (CDC1 3 ) 5 : 1.40-2.50 (4H, m), 3.40-4.20 (4H, m), 5.05-5.70 (1H, m), 6.90-8.10 (12H, 
m), 8.30-8.50 (1H, m), 8.50-8.70 (1H, m), 10.50-10.80 (1H, m). 
ES1-MS (m/e): 509 (M+H). 

Example 516 

6-0 -acetyl pvrrolidin-2-vlV5-((6-(Yluoromethvfl pvridin-3-vO 

oxvV2-pvridm-2-vl-1H-henzimidazole 

To chloroform 1 ml solution of (5-((6-(l-acetyl 

pyrrolidin-2-yl)-2-pyridin-2-yl-lH-benzimidazol-5-yl) oxy) pyridin-2-yl) methanol 17 mg 
obtained in Example 514, bis (2-methoxyethyl) amino suphur tri fluroride 0.050 ml was added 
under ice cooling, and the reaction liquor was stirred at 0°C for two hours. The reaction liquor 
was diluted with chloroform, washed successively with saturated aqueous sodium bicarbonate 
and saturated aqueous sodium chloride solution, and thereafter was dried with anhydrous sodium 
sulphate. The solventwas eliminated by distillation under the reduced pressure, and the obtained 
residue was refined by preparative thin layer chromatography (Kieselgel™60F254, Art5744 
(Merck Co.), chloroform/methanol = 10/1), and obtained the title compound as slight yellow 
solid. 

'h-NMR (CDCy 6 : 1.60-2.60 (7H, m), 3.50-4.00 (2H, m), 5.05-5.60 (3H, m), 6.80-7.70 (5H, 
m), 7.70-7.95 (1H, m), 8.30-8.50 (2H, m), 8.50-8.70 (1H, m), 10.60-11.00 (1H, m). 
ESI-MS (m/e): 432 (M+H). 

Example 517 

6-q-acetvl pvrrolidin-2-vn -5-f(6-G-methvl-rL2.41-oxadiazol-5-vnpvridin-3-vn 
oxvV2-p vridin-2-vl- 1 H-benzimidazole 

Using 6-(3-methyl [l,2,4]-oxadiazol-5-yl) pyridin-3-ol, the title compound was obtained as an 
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oily substance in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

! H-NMR (CDCg 6 : 1.65-2.57 (10H, m), 3.48-3.93 (5H, m), 5.17-5.52 (1H, m), 6.82-7.67 (7H, 
m), 7.80-7.91 (1H, m), 8.34-8.44 (1H, m), 8.57-8.67 (1H, m), 11.32-11.68 (1H, m). 
ES1-MS (m/e): 482 (M+H). 

Example 518 

6-fl-acetvlpmolidin-2-vlV5-(4-fl-methvl-lH-tetrazol-5-vl) 
phenoxv V2-pvridin-2-vl- 1 H-benzimidazole 

Using 4-(l-methyl-lH-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same method as in Example 338 (Step 5), a process based on this or a combination of these 
with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.83-2.40 (7H, m), 3.58-3.90 (2H, m), 4.15 and 4.19 (total 3H, each s), 
5.16-5.48 (1H, m), 6.93-7.78 (7H, m), 7.80-7.91 (1H, m), 8.34-8.42 (1H, m), 8.56-8.65 (1H, m). 
ESI-MS (m/e): 481 (M+H). 

Example 519 

5-(Y6-(l -acetyl Pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vD 
oxvVN-methvlpvridine-2-carboxamide 

Using 5-hydroxy-N-methylpyridine-2-carboxamide, the title compound was obtained as pale 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

! H-NMR (CDCLj) 6 : 1.60-2.50 (7H, m), 2.90-3.10 (3H, m), 3.50-4.00 (2H, m), 5.05-5.50 (1H, 
m), 6.80-7.70 (3H, m), 7.70-8.00 (2H, .m), 8.10-8.50 (3H, m), 8.50-8.70 (1H, m). 
ESI-MS (m/e): 457 (M+H). 

Example 520 

3-f5-((6-fl -acetyl pvrrolidm-2-vlV2-Dvridin-2-vl-lH-benzimidazol-5-vl) oxv) 
pvridin-2-vri-l .3-oxazolidin-2-one 

Using 3-(5-hydroxypyridin-2-yl)-l,3-oxazolidin-2-one, the title compound was obtained as pale 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

'H-NMR (CDCg 5 : 1.60-2.50 (7H, m), 3.50-4.00 (2H, m), 4.10-4.35 (2H, m), 4.40-4.60 (2H, 
m), 5.20-5.60 (1H, m), 6.80-7.70 (4H, m), 7.70-8.00 (1H, m), 8.10-8.50 (3H, m), 8.50-8.70 (1H, 
m), 10.70-11.10 (lH,m). 
ESI-MS (m/e): 485 (M+H). 

Example 521 
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6-(l-acetvl pvrrolidm-2-vlV5-(6-methvlpvridin-3-vl sulphanviy2-pyridin-2-vl-lH-benzimidazole 
Using 6-methylpyridine-3-thiol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.20-2.50 (10H, m), 3.50-4.00 (2H, m), 5.20-5,60(lH, m), 6.80-8.00 (6H, 
m), 8.20-8.70 (3H, m). 
ES1-MS (m/e): 430 (M+H). 

Example 522 

5- (Y6-(l -acetyl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) nicotinic acid methyl 
ester 

Using 5-hydroxy nicotinic acid methyl ester, the title compound was obtained as a white solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

1 H-NMR(CD 3 OD ) 5 : 1.89 and 2.14 (total 3H, each s), 1.96-2.20 (3H, m), 2.32-2.54 (11H, m), 
3.63-3.90 (2H, m), 3.93 (3H, s), 5.37-5.41 (1H, m), 7.20-7.57 (3H, m), 7.92-8.03 (2H, m), 8.30 
(1H, t, J = 8.4 Hz), 8,65-8.67 (1H, m), 8.74-8.78 (1H, m), 8.89-8.92 (1H, m). 
ESI-MS (m/e): 458 (M+H). 

Example 523 

6- (l-acetvl pvn»olidin-2-vlV5-((6-(methvlthio) pyridin-3-vl) 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using 6-methylthio pyridin-3-ol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'h-NMR (CDCg 6 : 1.60-2.70 (10H, m), 3.50-4.00 (2H, m), 5.20-5.60 (1H, m), 6.80-8.10 (6H, 
m), 8.20-8.50 (2H, m), 8.50-8.70 (1H, m), 10.70-11.10 (1H, m). 
ESI-MS (m/e): 446 (M+H). 

Example 524 

6-f 1 -acetyl pvrrolidin-2-vn-5-f 4-fl .3-dimethvl- 1 H-f 1 .2.41 -triazol-5-vn 
phenoxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 4-(l,3-dimethyHH-[l^,4]-triazol-5-yl) phenol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

! H-NMR (CDC1 3 ) 5 : 1.79-2.2.53 (10H, m), 3.50-3.90 (5H, m), 5.19-5.30 (1H, m), 6.87-7.66 (5H, 
m), 7.77-7.91 (1H, m), 7.96-8.10 (2H, m), 8.33-8.43 (1H, m), 8.56-8.67 (1H, m), 10.82-1 1.08 
(lH,m). 
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ESI-MS (m/e): 494 (M+H). 
Example 525 

6-f 1 -acetyl pvrrolidin-2-vlV5-(4-( 1 .5-dimethvl-l H-f 1 .2.41-triazol-3-vn 
phenoxv)-2-pyridin-2- vl- 1 H-benzimidazole 

Using 4-(l,5-dimethyl-lH-[l,2,4]-triazol-3-yl) phenol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

'h-NMR (CDCg 6 : 1.79-2.53 (10H, m), 3.50-3.90 (5H, in), 5.19-5.30 (1H, m), 6.87-7.66 (5H, 
m), 7.77-7.91 (1H, m), 7.96-8.10 (2H, m), 8.33-8.43 (1H, m), 8.56-8.67 (1H, m), 10.82-11.08 
(lH,m). 

ESI-MS (m/e): 494 (M+H). 
Example 526 

6-(l -acetyl pvrrolidin-2- vlV5-((2^fluorobiphenvl-4- vl) oxvV2-pyrazine-2-vl- 1 H-benzimidazole 
Using 2-(4 -amino-2-fluoro-phenyl)-pyrrolidine-l-carboxylic acid t-butyl ester obtained in 
Example 338 (Step 2), pyrazine-2-carboxylic acid and 2'-fluorobiphenyl-4-ol, the title compound 
was obtained as a white solid in accordance with Example 338 (Step 3), (Step 5), a process based 
on these or a combination of these with a conventional procedure. 

'h-NMR (CDCy 6 : 1.20-2.50 (7H, m), 3.50-3.95 (2H, m), 5.10-5.60 (1H, m), 6.80-7.80 (10H, 
m), 8.50-8.90 (2H, m), 9.40-10.00 (1H, m), 10.50-1 1.20 (1H, m). 
ESI-MS (m/e): 494 (M+H). 

Example 527 

6-(l -acetyl pvrrolidin-2-vn-5-((5-chloropvridin-3-vn oxvV2-pyridin-2-vl- 1 H-benzimidazole 
Using 5-chlpro-3-pyridinol, the title compound was obtained as a white solid in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

, H-NMR(CD 3 OD) 6 : 1.89 and 2.15 (total 3H, each s), 1.94-2.20 (3H, m), 2.29-2.49 (1H, m), 
3.62-3.97 (2H, m), 5.32-5.40 (1H, m), 7.17-7.63 (4H, m), 7.94-8.04 (1H, m), 8.26-8.41 (3H, m), 
8.73-8.79 (lH,m). 
ESI-MS (m/e): 434 (M+H). 

Example 528 

l-(5-(Y6-( 1 -acetvl pvrrolidin-2-vn-2-pyridin-2-vl-lH-benzimidazol-5-vn oxv) pyridin-2-vn 
pyrrolidin-2-one 

Using l-(5-hydroxypyridin-2-yl) pyrrolidin-2-one, the tide compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
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these with a conventional procedure. 

! H-NMR (CDCg 6 : L79-2.43 (9H, m), 2.58-2 71(2H, m), 3.53-3.89 (2H, m), 3.98-4.17 (2H, m), 
5.21-5.57 (1H, m), 6.77-7.57 (4H, m), 7.74-8.66 (5H, m). 
ESI-MS (m/e): 483 (M+H). 

Example 529 

6-fl-acetvl pvrrolidin-2-v lV5-(r6-methvlpvridin-3-vn oxvV2-pvrazi ne-2-vl-l H-benzimidazole 
Using 6-methylpyridin-3-ol, the title compound was obtained as a white solid by the same 
process as in Example 526, a process based on this or a combination of these with a normal 
procedure. 

'h-NMR (CDC1 3 ) 8 : 1.60-2.60 (10H, m), 3.50-3.95 (2H, m), 5.20-5.60 (1H, m), 6.65-7.80 (4H, 
m), 8.20-8.40 (1H, m), 8.50-8.70 (2H, m), 9.50-9.70 (1H, m), 10.60-11.40 (1H, m). 
ESI-MS (m/e): 415 (M+H). 

Example 530 

6-(l-acetvl pvnrolidin-2-vlV5-( > ( , 6-f[L2.41-oxadiazol-3-vn pvridin-3-vl) 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-([l,2,4]-oxadiazol-3-y!) pyridin-3-ol, the title compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

] H-NMR (CDC1 3 ) 6 : 1.80-2.43 (7H, m), 3.57-3.92 (2H, m), 5.19-5.46 (1H, m), 6.98-8.43 (7H, 
m), 8.55-8.87 (3H, m), 10.53-10.74 (1H, m). 
ESI-MS (m/e): 468 (M+H). 

Example 531 

6-(l-acetvIpyrrolidin-2-vl)-5-(4-(1.3-oxazol-4>vl) phenoxvV2-pvridin-2-vl-l H-benzimidazole 
Using 4-(l,3-oxazol-4-yl) phenol, the title compound was obtained as a white solid in accordance 
with Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

H-NMR(CD 3 OD) 8 : 1.89-2.20 (6H, m), 2.28-2.50 (1H, m), 3.62-4.00 (2H, m), 5.39-5.50 (1H, 
m), 7.12-7.53 (5H, m), 7.80-7.89 (2H, m), 7.93-8.04 (1H, m), 8.24-8.33 (3H, m), 8.70-8.79 (1H, 
m). 

ESI-MS (m/e): 466 (M+H). 
Example 532 

6-fl-acetvl pvrrolidin-2-vlV5-ff6-chloropvridin-3-vn oxvV2-pvrazine-2-vl-l H-benzimidazole 
Using 6-chloropyridin-3-ol, the title compound was obtained as a white solid in accordance with 
Example 526, a process based on this or a combination of these with a conventional procedure. 
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'h-NMR (CDCI3) 8 : 1.60-2.60 (7H, m), 3.50-3.95 (2H, m), 5.20-5.60 (1H, m), 6.65-8.30 (5H, 
m), 8.40-8.70 (2H, m), 9.50-9.70 (1H, m), 10.60-1 1.60 (1H, m). 
ESI-MS (m/e): 435 (M+H). 

Example 533 

6-(l-acetvl pvirolidin-2-vlV5-f4-(2-methvl-2H-tetrazol-5-vn 
phenoxvV2-pvrazine-2-vl- 1 H-benzimidazole 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 526, a process based on this or a combination of these with a 
normal procedure. 

l H-NMR(CD 3 OD) 8 : 1.90-2.19 (6H, m), 2.27-2.51 (1H, m), 3.61-4.00 (2H, m), 4.43 and 4.44 
(total 3H, each s), 5.38-5.46 (1H, m), 7.23 (2H, d, J - 8.6 Hz), 7.24-7.60 (2H, m), 8.1 1-8.19 (2H, 
m), 8.67-8.70 (1H, m), 8.77 (1H, brs), 9.46 (1H, d, J = 8.6 Hz). 
ESI-MS (m/e): 482 (M+H). 

Example 534 

6-H -acetyl pvrrolidin-2-vlV5-f(6-bromopvridin-3-vn oxvV2-pvrazine-2-vl-l H-benzimidazole 
Using 6-bromopyridin-3-ol, the title compound was obtained as a white solid by the same process 
as in Example 526, a process based on this or a combination of these with a normal procedure. 
'H-NMR (CDCI3) 6 : 1.60-2.50 (7H, m), 3.60-3.95 (2H, m), 5.20-5.50 (1H, m), 6.80-8.40 (5H, 
m), 8.50-8.80 (2H, m), 9.50-9.70 (1H, m), 10.40-1 1.10 (1H, m). 
ESI-MS (m/e): 479,481 (M+H). 

Example 535 

5-0 -acetvl-3-fluoro pwolidin-2-vlV6-M-(methanesulphonvn 
phenoxvV2-pvridin-2-vl-lH-benztmidazol enantiomer A and enantiomer B 
5-(l-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulphonyl) 

phenoxy)-2-pyridin-2-yl-l H-benzimidazole diastereomer B 10 mg obtained in Example 493 was 
optically resolved with column for optical resolution (CHIRALPAK AD 2 cm<|> x 25 cmL (made 
by Daicel Chemicals Co.), mobile phase: hexane / ethanol / diethylamine 40/60/0.1, flow rate: 10 
ml/min), and enantiomer A (retention time : 10.5 min) and enantiomer B (retention time : 19.0 
min) were respectively obtained as white solid. 

Enantiomer A 

ESI-MS (m/e): 495 (M+H). 

Enantiomer B 

ESI-MS (m/e): 495 (M+H). 
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Example 536 

6-(l-acetvl pvrrolidin-2-vlV5-(f6-n-methvl-lH-tetra2ol-5-vn pvridin-3-vO 
oxvy2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-(l -methyl- 1 H-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid in accordance with Example 338 (Step 5), a process based on this or a combination of these 
with a conventional procedure. 

! H-NMR(CD 3 OD) 6 : 1.88 and 2.02 (total 3H, each s), 1.93-2.20 (3H, m), 2.28-2.50 (1H, m), 
3.60-4.00 (2H, m), 4.47 and 4.48 (total 3H, each s), 5.32-5.42 (1H, m), 7.22-7.70 (4H, m), 
7.95-8.02 (1H, m), 8.25-8.32 (2H, m), 8.61-8.64 (1H, m), 8.73 (1H, brs). 
ESI-MS (m/e): 482 (M+H). 

Example 537 

6-(l-acetvl pvrrolidin-2-vn-5-(f6-n-methvl-lH-tetrazol-5-vn pvridin-3-vn 
oxvV2-pvrazine-2-yl- 1 H-benzimidazole 

Using 6-( 1 -methyl- 1 H-tetrazol-5 -y 1) pyridin-3-ol, the title compound was obtained as a white 
solid by the same process as in Example 526, a process based on this or a combination of these 
with a normal procedure. 

l H-NMR(CD 3 OD) 6 : 1.91 and 2.16 (total 3H, each s), 2.00-2.20 (3H, m), 2.38-2.55 (1H, m), 
3.63-4.01 (2H, m), 4.50 and 4.51 (total 3H, each s), 5.35-5.44 (1H, m), 7.33-7.60 (2H, m), 
7.66-7.73 (1H, m), 8.27-8.34 (1H, m), 8.65-8.67 (1H, m), 8.71-8.73 (1H, m), 8.78-8.80 (1H, m), 
9.48-9.50 (lH,m). 
ESI-MS (m/e): 483 (M+H). 

Example 538 

6-f 1 -acetyl pvrrolidin-2-vlV5-ff6-(2-methvl-2H-tetrazol-5Wl) pvridin-3-vl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole 

Using 6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid in accordance with Example 338 (Step 5), a process based on this or a combination of these 
with a conventional procedure. 

, H-NMR(CD 3 OD) 6 : 1.91-2.20 (6H, m), 2.33-2.52 (1H, m), 3.60-4.00 (2H, m), 4.48-4.90 (3H> 
m), 5.37-5.44 (1H, in), 7.22-7.68 (4H, m), 7.97-8.04 (1H, m), 8.19-8.23 (1H, m), 8.25-8.31 (1H, 
m), 8.55-8.59 (1H, m), 8.74 (1H, brs). 
ESI-MS (m/e): 482 (M+H). 

Example 539 

6-( 1 -acetyl p vrrolidin-2-vn-5-(4-( 5-methvl-l H-tetrazol-1 -vl) 
phenoxvV2-pyrazine-2-vl- 1 H-benzimidazole 
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Using 4-(5-methyl-lH-tetrazol-l-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 526, a process based on this or a combination of these with a 
normal procedure. 

! H-NMR(CD 3 OD) 6 : 1.91 and 2.16 (total 3H, each s), 1.96-2.20 (3H, m), 2.33-2.54 (1H, m), 
2.63 and 2.64 (total 3H, each s), 3.64-4.00 (2H, m), 5.38-5.43 (1H, m), 7.32-7.57 (4H, m), 
7.61-7.68 (2H, m), 8.70-8.73 (1H, m), 8.78-8.80 (1H, m), 9.47-9.49 (1H, 1). 
ESI-MS (m/e): 482 (M+H). 

Example 540 

6-n -acetyl pvrrolidin-2-vn-5-(f6-[lH-pvrazol-l-vn pvridin-3-vn 
oxvV2-Dvridin-2-vl-lH-be n2imidazole 

Using 6-( 1 H-pyrazol- 1 -y 1) pyridin-3-ol, the title compound was obtained as an oily substance in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

'H-NMR (CDC1 3 ) 5 : 1.67-2.48 (7H, m), 3.50-3.92 (2H, m), 5.14-5.57 (1H, m), 6.41-6.50 (1H, 
m), 6-80-8.03 (7H, m), 8.17-8.67 (4H, m), 11.00-11.11.27 (1H, m). 
ESI-MS (m/e): 466 (M+H). 

Example 541 

6-fl -acetyl pvrrolidm-2-vn-2-pvridin-2-vl-5-( r (6-r 1 H-f 1 .2.4>triazol-l -vlY Pvridin-3-vn 
oxvl-1 H-benzimidazole 

Using 6-(lH-[l,2,4]-triazol-l-yl) pyridin-3-ol, the tide compound was obtained as an oily 
substance in accordance with Example 338 (Step 5), a process based on this or a combination of 
these with a conventional procedure. 

l H-NMR (CDCy 6 : 1.62-2.45 (7H,m), 3.52-3.90 (2H, m), 5.20-5.55 (1H, m), 6.79-8.68 (10H, 
m), 9.02-9.13 (1H, m), 11.17-11.52 (1H, m). 
ESI-MS (m/e): 467 (M+H). 

Example 542 

5-(4-(2-methvl-2H-tetrazol-5-vn phenoxv)-2-pvridin-2-vl-6-pvrrolidine-2-vl-lH-benzimidazole 
enantiomer A and enantiomer B 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, 5-(4-(2-methyl-2H-tetrazol-5-yl) 
phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole 59.0 mg obtained by the same 
processes as in Example 162 (Step 2)-(Step 7) was optically resolved with column for optical 
resolution (CHIRALPAK AD 2 cm<|> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: 
ethanol / 2-propanol / diethylamine 25/75/0.1, flow rate: 12-18 ml/min), and enantiomer A and 
enantiomer B were respectively obtained as pale yellow solid, (retention time : enantiomer A 13.5 
min, enantiomer B 30.8 min, CHIRALPAK AD 4.6 mm<J> x 250 cmL (made by Daicel Chemicals 
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Co.), mobile phase: etbanol / 2-propanol / diethylamine 25/75/0.1, flow rate: 1 ml/min). 
Example 543 

6-( 1 -acetyl pvrrolidin-2-vlV5^4-f2-methvl-2H-tetra2ol-5-vn 
phenoxyV2-pYridin-2-YMH-benzimidazole enantiomer A 
To 5-(4-(2-memyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yHH-benzimidazole enantiomer A 24.7 mg obtained in 
Example 542 dissolved in chloroform 1 ml was added anhydrous acetic acid 0.006 ml, and the 
reaction liquor was stirred at room temperature for ten minutes. The reaction solvent was 
eliminated by distillation under reduced pressure, and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F254, Art5744 (Merck Co.), 
chloroform/methanol = 10/1), and the title compound, one of chiral body was obtained as a white 
solid. 

l H-NMR(CD 3 OD) & : 1.90-2.20 (6H, m), 2.24-2.49 (1H, m), 3.66-4.00 (2H, m), 5.37-5.46 (1H, 
m), 7.12-7.60 (5H, m), 7.94-8.04 (1H, m), 8.04-8.20 (2H, m), 8.29 (1H, t, J = 8.2 Hz), 8.68-8.78 
(lH,m). 

ESI-MS(m/e):481(M+H). 
Example 544 

6-( 1 -acetyl pvrrolidin-2-vn-5-(4-(2-methvl-2H-tetrazol-5-vn 

phenoxvV2-pvridin-2-vnH-benzimidazole enantiomer B 

To chloroform 1 ml solution of 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazole enantiomer B 30.9 mg obtained in 
Example 542 was added acetic anhydride 0.007 ml, and thereafter, the reaction liquor was stirred 
at room temperature for 10 minutes. The reaction solvent was eliminated by distillation under 
reduced pressure, and the obtained residue was refined by preparative thin layer chromatography 
(Kieselgel™60F 2 s4, Art5744 (Merck Co.), chloroform/methanol = 10/1), and the title compound, 
one of chiral body was obtained as a white solid. 
ESI-MS(m/e):481(M+H). 

Example 545 

5 -( 1 -acety 1-5 -methy lpvrrolidin-2-vl V 6-(4-(methanesulphonyr) 
phenoxvV2-pvridin-2-vl-lH-benzimidazole enantiomer A. B. C and D 
Using 5-methyl dihydrofuran-2(3H)-one, 4-component mixture of the title compound was 
obtained by a process same as Example 485, process based on this or combining these with the 
normal method. The obtained 4-component mixture 15 mg was column for optically resolution 
(CHIRAL-CEL GD-H 2 cm<}> x 25 cmL (made by Daicel Chemicals Co.), mobile phase: hexane/ 
ethanol diethylamine = 80/20/0.1), and enantiomer A (retention time : 13.67 min), enantiomer B 
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(retention time : 15.24 min), enantiomer C (retention time : 18.96 min) and enantiomer D 
(retention time : 22.90 min) were respectively obtained as pale yellow solid. 

Enantiomer A 

'h-NMR (CDC1 3 ) 5 : 1.23-1.38 (3H, m), 1.50-2.57 (7H, m), 3.04 and 3.08 (3H, s), 4.24-4.60 (1H, 
m), 5.18-5.43 (1H, m), 6.92-7.83 (5H, m), 7.83-7.98 (3H, m), 8.34-8.43 (1H, m), 8.60-8.67 (1H, 
m), 10.84-11.33 (lH,m). 
ESI-MS (m/e):491(M+H). 

Enantiomer B 

'h-NMR (CDC1 3 ) 6 : 1.22-2.20 (9H, m), 2.23-2.45(lH, m), 3.04 and 3.08 (3H, s), 4.10-4.22 (1H, 
m), 5.09-5.23 (1H, m), 7.04-7.70 (5H, m), 7.83-7.97 (3H, m), 8.34-8.48 (1H, m), 8.61-8.69 (1H, 
m), 10.73-1 1.16 (lH,m). 
ESI-MS (m/e): 491 (M+H). 

Enantiomer C 

ESI-MS (m/e): 491 (M+H). 

Enantiomer D. 

ESI-MS (m/e): 491 (M+H). 

Example 546 

6-fl-acetvl pvrrolidin-2-vn-5-r(6-(2-metfavl-2H-tetrazol-5-vn pvridin-3-vn 
oxvV2-pvra2ine-2-vl-lH-benzimida2ole 

Using 6-(2-methyl-2H-tetrazol-5-yl) pyridin-3-ol, the title compound was obtained as a white 
solid in accordance with Example 526, a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR(CD 3 OD) 6 : 1.88-2.20 (6H, m), 2.21-2..31 (1H, m), 3.61-4.00 (2H, m), 4.46 and 4.47 
(total 3H, each s), 5.34-5.44 (1H, m), 7.22-7.71 (3H, m), 8.18-8.25 (1H, m), 8.50-8.60 (1H, m), 
8.65-8.70 (1H, m), 8.72-8.80 (1H, m), 9.44-9.47 (1H, m). 
ESI-MS (m/e): 483 (M+H). 

Example 547 

6-(l-acetvlpyn-olidm-2-vn-5-f4-(2-(methoxvmethvn-2H-tetrazol-5-vn 
phenoxvV2-pvridin-2-vl-lH-benzimidazole 

Using 4-(2-(methoxymethyl)-2H-tetrazol-5-yl) phenol, the title compound was obtained as a 
white solid in accordance with Example 338 (Step 5), a process based on this 'or a combination of 
these with a conventional procedure. 
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1 H-NMR(CD 3 OD) & : 1.90-2.20 (6H, m), 2.22-2.71 (1H, m), 3.53 (3H, s), 5.38-5.46 (1H, m), 
5.96 and 5.97 (total 3H, each s), 7.20-7.56 (5H, m), 7.95-8.03 (1H, m), 8.17-8.22 (2H, m), 8.29 
(1H, t, J = 8.0 Hz), 8.73-8.79 (1H, m). 
ESI-MS(m/e):511 (M+H). 

Example 548 

6-(l-acctvl pvrrolidiD-2- vn-5-( r (6-fmct faoxvmethvn pvridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-(methoxymethyl) pyridin-3-ol, the title compound was obtained as an oily substance by 
the same process as in Example 483, a process based on this or a combination of these with a 
normal procedure. 

] H-NMR (CDC1 3 ) 6 : 1.60-2.43 (7H, m), 3.34-3.91 (5H, m), 4.45-4.59 (2H, m), 5.20-5.52 (1H, 
m), 6.86-7.67 (5H, m), 7.80-7.90 (1H, m), 8.29-8.48 (2H, m), 8.55-8.67 (1H, m), 10.87-11.27 
(lH,m). 

ES1-MS (m/e): 444 (M+H). 
Example 549 

2-f2-(5-(4-(2-methvl-2H-tetrazol-5-vn phenoxvV2-Pvridin-2-vl-lH-benzimidazol-6-v0 
pyrrolidin-l-yl)-2-oxo ethanol 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol^ the title compound was obtained as a white solid by 
the same process as in Example 168, a process based on this or a combination of these with a 
normal procedure using 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole obtained by the same processes as 
in Example 162 (Step 2)-(Step 7). 

l H-NMR(CD 3 OD) 6 : 1.94-2.16 (3H, m), 2.23-2.48 (1H, m), 3.57-4.34 (4H, m), 4.43 and 4.44 
(total 3H, each s), 5.27-5.52 (1H, m), 7.17-7.57 (5H, m), 7.94-8.04 (1H, m), 8.09-8.20 (2H, m), 
8.24-8.32 (1H, m), 8.69-8.81 (1H, m). 
ES1-MS (m/e): 497 (M+H). 

Example 550 

6-fl-acetvl-3-fluoro pvrTolidin-2-vlV5-( r (6-(5-methyl-[l,2 % 4]-oxadiazol-3-vn pvridin-3-vO 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using N-(4-(l-acetyi-3-fluoro pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
diastereomer B obtained in Example 493 and 6-(5-methyl-[l,2,4]-oxadiazol-3-yi) pyridin-3-ol, 
the title compound was obtained in accordance with Example 338 (Step 5), a process based on 
this or a combination of these with a conventional procedure.. 

H-NMR (CDC1 3 ) 6 : 1.82-2.43 (5H, m), 2.68 and 2.70 (3H, s), 3.64-4.40 (2H, m), 5.19-5.40 (1H, 
m), 5.42-5.64 (1H, m), 7.02-7.79 (4H, m), 7.80-7.92 (1H, m), 8.00-8.12 (1H, m), 8.35-8.42 (1H, 
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m), 8.60-8.75 (2H, m), 10.50-10.68 (1H, m). 
ESI-MS (m/e): 500 (M+H). 

Example 551 

6-0 -acetyl pyrrolidin-2-vlV5-(4-(2-ethvl-2H-tetrazol-5-vn 
phenoxy V2-pvridin-2-yl- 1 H-benzimidazole 

Using 4-(2-ethyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

, H-NMR(CD 3 OD) 6 : 1.68 (3H, t, J = 7.2 Hz), 1.90 and 2.13 (total 3H, each s), 1.97-2.20 (3H, m), 
2.29-2.53 (1H, m), 3.62-4.00 (2H, m), 4.73-7.79 (2H, m), 5.37-5.47 (1H, m), 7.19-7.60 (5H, m), 
7.93-8.03 (1H, m), 8.10-8.20 (2H, m), 8.23-8.33 (1H, m), 8.74 (1H, brs) 
ESI-MS (m/e): 495 (M+H). 

Example 552 

2-f5-(4-f2-methvl-2H-tetrazol-5-vnphenoxvV2-pvridin-2-vl-lH-benzimidazol-6-vn 
pyrrolidine- 1 -carboxamide 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 184, a process based on this or a combination of these with a 
normal procedure using 5-(4-(2-methyl-2H-tetrazol-5-yl) 

phenoxy)-2-pyridin-2-yl-6-pyrrolidine-2-yl-l H-benzimidazole obtained by die same process as in 
Example 162 (Step 2)-(Step 7). 

l H-NMR(CD 3 OD) 6 : 1.97-2.10 (3H, m), 2.28-2.41 (1H, m), 3.52-3.63 (1H, m), 3.74-3.62 (1H, 
m), 5.26-5.41 (1H, m), 7.10-7.33 (1H, m), 7.23 (2H, d, J = 8.8 Hz), 7.44-7.61 (2H, m), 7.95-7.99 
(1H, m), 8.12 (2H, d, J = 8.8 Hz), 8.27 (1H, d, J - 8.2 Hz), 8.72-8.73 (1H, m). 
ESI-MS (m/e): 482 (M+H). 

Example 553 

6-(l -acetvl-3-fluoro pvrrolidin-2-vn-5-(4-(2-metfivl-2H-tetrazol-5-vn 
phenoxvV2-pvridin-2-yl-lH-benzimidazole 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound was obtained as a white solid by 
the same process as in Example 550, a process based on this or a combination of these with a 
normal procedure. 

! H-NMR(CD 3 OD) 5 : 1.83-2.17 (total 3H, each s), 2.10-2.40 (2H, m), 3.62-4.21 (2H, m), 4.41 
and 4.42 (total 3H, each s), 5.23-5.43 (1H, m), 5.46-5.73 (1H, m), 7.10-7.65 (5H, m), 7.94-8.02 
(1H, m), 8.03-8.17 (2H, m), 8.27 (1H, t, J = 8.8 Hz), 8.72 (1H, brs). 
ESI-MS (m/e): 499 (M+H). 
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Example 554 

5 , -ff2-pvridiD>2-vl>6-pvrrolidine-2-vl-lH-ben2imidazol-5-vn oxvV2H-U2'-bipvridine-2-one 

enantiomer A and enantiomer B 

Using 5 , -hydroxy-2H-l,2'-bipyridin-2-one, 

S'-^-pyridin^-yl-e-pyrrolidine^-yMH-benzimidazol-S-yl) oxy)-2H-l,2*-bipyridin-2-one 15.0 
mg obtained by the same process as in Example 162 (Step 2)-(Step 7) was optically resolved with 
column for optical resolution (CHIRALPAK AD 2 cm<|> x 25 cmL (made by Daicel Chemicals 
Co.), mobile phase: 2-propanol, flow rate: 10 ml/min), and enantiomer A (retention time: 23.6 
min), enantiomer B (retention time: 50.7 min) were respectively obtained as pale yellow solid. 

Example 555 

5* -((64 1 -acetyl pvrrolidin-2-vl V 2 -pvridin-2-vl- 1 H-benzimidazol-5-vD 
oxvV2H-L2 > -bipvridin-2-one enantiomer A 

To 5 '-((2-pyridin-2-yl-6-pyrrolidine-2-yH H-benzimidazol-5-yl) oxy)-2H- 1 ,2'-bipyridin-2-one 
enantiomer A 6.5mg obtained in Example 554 dissolved in chloroform 1 ml was added acetic 
anhydride 0.003 ml, and thereafter the reaction liquor was stirred at room temperature for 30 
minutes. The reaction solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F254, 
Art5744 (Merck Co.), chloroform/methanol « 10/1), and the title compound, one of chiral body 
was obtained as a white solid. 

1 H-NMR(CD 3 OD) 5 : 1.91 and 2.16 (total 3H, each s), 1.94-2.20 (3H, m), 2.32-2.52 (1H, m), 
3.63-3.98 (2H, m), 5.38-5.44 (1H, m), 6.49-6.54 (1H, m), 6.63-6.68 (1H, m), 7.23-7.58 (3H, m), 
7.60-7.67 (2H, m), 7.77 (1H, dd, J = 8.8, 15.8 Hz), 7.87-7.93 (1H, m), 7.95-8.01 (1H, m), 
8.27-8.31 (1H, m), 8.41 (1H, d, J - 2.9 Hz), 8.73 (1H, t, J = 4.7 Hz) 
ESI-MS (m/e): 493 (M+H). 

Example 556 

5 '-((641 -acetyl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn 
oxvl^H-l^'-bipvridin^-one enantiomer B 

To chloroform 1 ml solution of 5'-((2-pyridin-2-yl-6-pyrrolidine-2-yl-lH-benzimidazol-5-yl) 
oxy)-2H-l,2'-bipyridin-2-one enantiomer B 5.8 mg obtained in Example 554, acetic anhydride 
0.003 ml was added, and thereafter the reaction liquor was stirred at room temperature for 30 
minutes. The reaction solvent was eliminated by distillation under reduced pressure, and the 
obtained residue was refined by preparative thin layer chromatography (Kieselgel™60F254, 
Art5744 (Merck Co.), chloroform/methanol = 10/1), and the title compound, one of chiral body 
was obtained as a white solid. 
ESI-MS (m/e): 493 (M+H). 
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Example 557 

6-(cis-l-acetvl-4-fluoro DvrrolidiD-2-vlV5^4>(2-methvl-2H-tetrazol-5>vn 

phenoxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 

cis-l-acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2^^ 

obtained in Example 325 (Step 5) and 4-(2-methyl-2H-tetrazol-5-yl) phenol, the title compound 
was obtained as a white solid in accordance with Example 325 (Step 6), a process based on this 
or a combination of these with a conventional procedure. 

'H-NMRfCDjOD) b : 1.80-2.84 (2H, m), 1.94 and 2.25 (total 3H, each s), 3.90-4.30 (2H, m), 
4.43 (3H, s), 5.28-5.50 (1H, .m), 5.51-5.59 (1H, m), 7.18-7.64 (5H, m), 7.94-8.01 (1H, m), 
8.12-8.18 (2H, m), 8.25-8.29 (1H, m), 8.70-8.77 (1H, m). 
ESI-MS(m/e): 499 (M+H). 

Example 558 

3-(4-((6-(l -acetyl pvrrolidin-2-vlV2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) 
phenvD-1 .3-oxazolidin-2-one 

Using 3-(4-hydroxyphenyl)-l,3-oxazolidin-2-one, the title compound was obtained as yellow oily 
substance by the same process as in Example 483, a process based on this or a combination of 
these with a normal procedure. 

'h-NMR (CDC1 3 ) 6 : 1.20-2.50 (7H, m), 3.50-4.00 (2H, m), 3.90-4.25 (2H, m), 4.40-4.60 (2H, 
m), 5.20-5.60 (1H, m), 6.80-7.70 (7H, m), 7.80-8.00 (1H, m), 8.25-8.50 (1H, m), 8.50-8.80 (1H, 
m), 10.50-10.80 (lH,m). 
ESI-MS (m/e): 484 (M+H). 

Example 559 

6-(l -acetyl pvrrolidin-2-vlV5-f (6-methvlpvridin-3-vO oxvV2-pvridin-2-vl- 1 H-benzimidazole 
Using 6-methyipyridin-3-ol, the title compound was obtained as an oily substance by the same 
process as in Example 483, a process based on this or a combination of these with a normal 
procedure. 

'h-NMR (CDCy 6 : 1-72-2.59 (10H, m), 3.53-3.90 (2H, m), 5.20-5.55 (1H, m), 6.81-7.66 (5H, 
m), 7.78-7.92 (1H, m), 8.28-8.43 (2H, m), 8.55-8.66 (1H, m), 11.07-11.55 (1H, m). 
ESI-MS (m/e): 414 (M+H). 

Example 560 

6-0 -acetyl pvn-olidin-2-ylV5-f(6-pvrazin-2-vl pvridin-3-vD 
oxvV2-pvridin-2-yl- 1 H-benzimidazole 

Using 6-pyrazin-2-yl pyridin-3-ol, the title compound was obtained as a yellow oily substance by 
the same process as in Example 483, a process based on this or a combination of these with a 
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normal procedure. 

'H-NMR (CDC1 3 ) 6 : 0.80-2.40 (7H, m), 3.60-3.90 (2H, m), 5.20-5.60 (1H, m), 7.00-7.80 (4H, 
m), 7.80-8.00 (1H, m), 8.30-8.50 (2H, m), 8.50-8.80 (4H, m), 9.50-9.70 (1H, m), 10.40-10.80 
(lH,m). 

ESI-MS (m/e): 478 (M+H). 
Example 561 

6-(cis- 1 -acetvl-4-fluoro pvrrolidin^-vn-S-fQ'-fluorobiphenvM-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole 

Using cis- 1 -acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2-carbonyl)-amino)-pheny l)-4 
-acetoxy-pyrrolidine obtained in Example 325 (Step 5) and 2'-fluorobiphenyl-4-ol, the title 
compound was obtained as a yellow oily substance in accordance with Example 325 (Step 6), a 
process based on this or a combination of these with a conventional procedure. 
'h-NMR (CDC1 3 ) 6 : 0.80-2.80 (6H, m), 3.80-4.40 (2H, m), 5.05-5.50 (1H, m), 7.00-7.70 (1 1H, 
m), 7.75-7.95 (1H, m), 8.30-8.50 (1H, m), 8.50-8.75 (1H, m), 10.60-10.80 (1H, m). 
ESI-MS (m/e): 511 (M+H). 

Example 562 

6-(cis-l -acetyl-4-fluoro pvrrolidin-2-vlV5-(4-pvrazin-2-vl 
phenox v V2-pvridin-2-vl- 1 H-benzimidazole 

Using cis- 1 -acetyl-2-(5-nitro-2-fluoro-4-((pyridine-2 -carbonyl)-amino)-pheny 1-4-acetoxy 
-pyrrolidine obtained in Example 325 (Step 5) and 4-pyrazin-2-yl phenol, the title compound was 
obtained as yellow oily substance in accordance with Example 325 (Step 6), a process based on 
this or a combination of these with a conventional procedure. 

*H-NMR (CDC1 3 ) 5 : 1.20-2.80 (6H, m), 3.80-4.40 (2H, m), 5.20-5.50 (1H, m), 7.00-7.70 (5H, 
m), 7.80-7:95 (1H, m), 7.95-8.20 (2H, m), 8.30-8.50 (2H, in), 8.50-8.80 (2H, m), 8.95-9.20 (1H, 
m), 10.60-10.80 (1H, m). 
ESI-MS(m/e): 495 (M+H). 

Example 563 

N-((5-((6-(l-acetvl pyirolidin-2-vn-2-pyridin-2-vl-lH-benzimidazol-5-vn oxVl pvridin-2-vn 
methyl) acetamide 

Using N-((5-hydroxypyridin-2-yl) methyl) acetamide, the title compound was obtained as oily 
substance by the same process as in Example 483, a process based on this or a combination of 
these with a normal procedure. 

! H-NMR (CDC1 3 ) 5 : 1.83-2.47 (10H, m), 3.54-3.90 (2H 5 m), 4.48-4.59 (2H, m), 5.21-5.50 (1H, 
m), 6.66-7.69 (6H, m), 7.79-7.91 (1H, m), 8.30-8.44 (2H, m), 8.54-8.69 (1H, m), 10.96-11.29 
(lH,m). 
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ESI-MS (ra/e): 471 (M+H). 
Example 564 

6-0 -acetyl pyrrolidin-2-vlV5-f ( 6-fluoropvridin-3-vn oxvV2-pvridin-2-vl-l H-benzimidazole 
Using 6-fluoropyridin-3-ol, the title compound was obtained as yellow oily substance in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR (CDCg 8 : 1.40-2.50 (7H, m), 3.50-4.00 (2H, m), 5.00-5.60 (1H, m), 6.80-7.70 (5H, 
m), 7.80-7.95 (1H, m), 8.00-8.15 (1H, m), 8.25-8.50 (1H, m), 8.50-8.70 (1H, m), 10.60-10.80 
(lH,m). 

ESI-MS(m/e):418[M+H]. 
Example 565 

Cis-l-(4-fluoro-2-(6-f6-cvano-pvridm 
1-vfl-ethanone enantiomer A and enantiomer B 

Step 1 

Synthesis of cis-l-(4-fluoro-2-(6-(6-cvapo-pvridin-3-vloxvV2>pvridm-2-vl-3H 
-benzimidazol-5-vlVpvrrolidin- 1 -vD-ethanone 

In accordance with Example 325 (Step 6), a process based on this or a combination of these with 
a conventional procedure, the title compound was obtained using 

cis- 1 -acetyl-2-(5 -nitro-2-fluoro-4-((pyridine-2-carbony l)-amino)-phenyl)-4-acetoxy-pyrrolidine 
obtained in Example 325 (Step 5) and 6-cyano-pyridin-3-ol. 

Step 2 

Production of 

cis-l-(4-fluoro-2-(6-(6-cvano-pvridin-3-vlo^ 
l-yl)-ethanone enantiomer A and enantiomer B 

Using cis- 1 -(4-fluoro-2-(6-(6-cyano-pyridin-3 -yloxy )-2-pyridin-2-yl-3 H-benzimidazol 
-5-yl)-pyrrolidin-l-yl)-ethanone of racemic body obtained in (Step 1), the title compound was 
respectively obtained by the same process as in Example 333, a process based on this or a 
combination of these with a normal procedure. 

Enantiomer A. 

, H-NMR(CD 3 OD) 6 : 1.91 (3H x 1/2, s), 2.22 (3H x 1/2, s), 2.32-2.67 (2H, m), 3.95-4.30 (2H, m), 
5.27-5.47 (2H, m), 7.35-7.64 (3H, m), 7.85-7.92 (1H, m), 7.97-7.99 (1H, m), 8.29 (1H, t, J = 7.6 
Hz), 8.60 (1H, d, J - 3.1 Hz), 8.74 (1H, s). 
ESI-MS (m/e): 443 (M+H). 
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Enantiomer B. 

ESI-MS (m/e): 443 (M+H). 

Example 566 

6>a>aceWl-3 >fluoropvrrolidin-2-vlV5-a2 , -fluorobiphcnvM-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole enantiomer A 

Step 1 

Synthesis of N-(4-(l -acetvl-3-fluoro pvrrolidin-2-vlV5-fluoro-2-nitrophenvfl 
pvridine-2-carboxamide enantiomer A and enantiomer B 

N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
diasterebmer B300 mg obtained in Example 493 was optically resolved with column for optical 
resolution (CHIRAL CEL OD 2 cm<J> x 25 cmL (made by Daicei Chemicals Co.), mobile phase: 
hexane / ethanol / diethylamide 50/50/0.1, flow rate: 10 ml/min), and enantiomer A and 
enantiomer were respectively obtained as yellow solid. 

Step 2 

Production of 64 1 -acetvl-3 -fluoro pvrrolidin-2-vlV 5 -((2 '-fluorobiphenvl-4-vO 
oxyV2-pyridin-2-vl-lH-ben2imida2ole enantiomer A 

Using N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer A and 2'-fluorobiphenyl-4-ol, the title compound was obtained in accordance with 
Example 338 (Step 5), a process based on this or a combination of these with a conventional 
procedure. 

*H-NMR (CDCg 6 : 1.82-2.43 (5H, m), 3.63-4.36 (2H, m), 5.25-5.70 (2H, m), 7.07-7.58 (1 1H, 
m), 7.74-7:90 (1H, m), 8.35-8.43 (1H, m), 8.58-8.68 (1H, m), 10.37-10.60 (1H, m). 
ESI-MS (m/e): 511 (M+H). 

Example 567 

6-(l-acetvl-3-fluoro pvrroUdin^-ylVS-^-fluorobiphenvM-vn 
oxvV2-pvridin-2-vl-lH-benzimidazole enantiomer B 

Using N-(4-(l-acetyl-3-fluoro pyrrolidin-2-yl)-5-£luoro-2-nitrophenyl) pyridine-2-carboxamide 
enantiomer B obtained in Example 566 (Step 1), the title compound was obtained in accordance 
with Example 566 (Step 2), a process based on this or a combination of these with a conventional 
procedure. 

ESI-MS(m/e):511 (M+H). 
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Cis-l-(4-fluoro-2-(6-(4^thanesulfo^ 
n-l-vl)-ethanone 

Using 4-ethanesulfonyl-phenol, the title compound was obtained in accordance with Example 
565 (Step 1), a process based on this or a combination of these with a conventional procedure. 
l H-NMR(CD 3 OD) 5 : 1.90 (3H x 0.5, s), 2.22 (3H x 0.5, s), 2.25-2.75 (2H, m), 3.88-4.39 (2H, m), 
5.24-5.48 (2H, m), 7.23-7.75 (5H, m), 7.90-8.02 (3H, m), 8.27-8.30 (1H, m), 8.73-8.75 (1H, m). 
ESI-MS (m/e): 509 (M+H). 

Example 569 

3 -(4-f (6-( 1 -acetyl pvrrolidin-2-vl )-2-pvrazine-2-vl- 1 H-benzimidazol-5-vl) oxv) 
phenvl)-1.3-oxazolidine-2-one enantiomer A 

Stepl 

Synthesis of t-butyl 2-(2-fluoro-4-(Ypvrazine-2-vlcarbonvl) amino) phenyl) 
pyrrolidine- 1 -carboxvlate 

In 2-(4-amino-2-fluoro-phenyl)-pyrrolidine-l-carboxylic acid t-butyl ester 3 g obtained in 
Example 338 (Step 2) dissolved in pyridine 5 ml were added successively pyrazine-2-carboxylic 
acid 1.5 g, l-(3-dimethylaminopropyl)-3-ethyl carbodiimide • monohydrochloride 3.1 g, and the 
reaction liquor was stirred at room temperature for three hours. The reaction liquor was diluted 
with chloroform, washed successively with water and saturated aqueous sodium chloride solution, 
and thereafter was dried with anhydrous magnesium sulphate. The solvent was eliminated by 
distillation under reduced pressure and the obtained residue was purified by silica gel column 
chromatography (eluent: chloroform / methanol = 50/1) and the title compound was obtained as a 
yellow oily substance. 

Step 2 

Synthesis of N-(3-fluoro-4-pyrrolidin-2-vl phenyl) pvrazine-2-carboxamide dihvdrochloride 
To methanol 50 ml solution of t-butyl 2-(2-fluoro-4-((pyrazin-2-yl carbonyl) amino) phenyl) 
pyrrolidine- 1-carboxylate 4.4 g was added 4 N hydrochloric acid-dioxane solution 50 ml, and the 
reaction liquor was stirred at room temperature for one hour. The solvent was eliminated by 
distillation under reduced pressure, and the title compound was obtained as a yellow solid 

Step 3 

Synthesis of N-(4-fl -acetyl nvrrolidin-2-vl)-3-fluorophenvl) pvrazine-2-carboxamide 
To N-(3-fluoro-4-pyrrolidin-2-yl phenyl) pyrazine-2-carboxamide dihydrochloride 4.3 g 
dissolved in pyridine 50 ml solution, acetic anhydride 1.5 ml was added, and the reaction liquor 
was stirred at room temperature for 20 minutes. The reaction liquor was diluted with chloroform, 
washed successively with water and saturated aqueous sodium chloride solution, and thereafter 
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dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: chloroform/methanol = 50/1) and the title compound was obtained as a yellow solid 

Step 4 

Synthesis of N-(4-[l -acetyl pvrrolidin-2-ylV5-fluoro-2-nitrophenvO pvrazine-2-carboxamide 
Fuming nitric acid 40 ml was added to N-(4-(l -acetyl pyrrolidin-2-yl)-3-fluorophenyl) 
pyrazine-2-carboxamide 3.9 g under ice cooling, and the reaction liquor was stirred at room 
temperature for two hours. The reaction liquor was diluted with iced water, and it was made basic 
with saturated aqueous sodium bicarbonate, thereafter, extraction was carried out with 
chloroform. The organic layer was washed with saturated aqueous sodium chloride solution and 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: chloroform / methanol = 50/1) and the title compound was obtained as a yellow oily 
substance. 

Step 5 

Synthesis of N-(4-(l -acetyl pvm)lidin-2-vlV5-fluoro-2-nitrophenvn pvrazine-2-carboxamide 
enantiomer A and enantiomer B 

N-(4-(l-acetyl pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyrazine-2-carboxamide 500 mg was 
optically resolved with column for optical resolution (CHIRALPAK OD 2 cm<t> x 25 cmL (made 
by Daicel Chemicals Co.), mobile phase: hexane / 2-propanol 1/1, flow rate: 15 ml/min), and 
enantiomer A (retention time: 18 min), enantiomer B (retention time: 25 min) were respectively 
obtained as pale yellow oily substance. 

Step 6 

Production of 3 -(4-((6-(l -acetyl pyrrolidin-2-yl)-2-pyrazine-2-yl-lH-ben2imida2ol-5-Yl) oxy) 

phenvfl-1.3-oxazolidine-2-one enantiomer A 

Using 3-(4-hydroxyphenyl)-l,3-oxazplidin-2-one and N-(4-(l -acetyl 

pyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyrazine-2-carboxamide enantiomer A, the title 

compound, one of chiral body was obtained as a yellow oily substance in accordance with 

Example 338 (Step 5), a process based on this or a combination of these with a conventional 

procedure. 

'h-NMR (CDCy 5 : 1.00-2.40 (7H, m), 3.50-3 ,90(2H,m), 3.90-4.20 (2H, m), 4.40-4.60 (2H, m), 
5.20-5.60 (1H, m), 6.80-7.70 (6H, m), 8.50-8.75 (2H, m), 9.50-9.70 (1H, m), 10.30-10.60 (1H, 
m). 

ESI-MS (m/e): 485 (M+H). 
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Example 570 

3-(4-( (6-H -acetyl pvrrolidin-2- vlV2-pvrazine-2-vl-lH>benzimidazol-S-vn oxvl 
phenvlV1.3-oxazolidin-2-one enantiomer B 

Using 3-(4-hydroxyphenyl)-l,3-oxazolidin-2-one and N-(4-(l -acetyl pyrrolidin-2-yl)-5- 
fluoro-2-nitrophenyl) pyrazine-2-carboxamide enantiomer B obtained in Example 569 (step 5), 
the title compound was obtained as a yellow oily substance in accordance with Example 338 
(Step 5), a process based on this or a combination of these with a conventional procedure. 
ESI-MS (m/e): 485 (M+H). 

Example 571 

6-(l -acetyl Pwolidin-2-vlV5-(4-(cvclopropvl sulfonvD 
phenox vV 2-p vridin-2-vl- 1 H-benzimidazole 

Using 4-(cyclopropyl sulfonyl) phenol, the title compound was obtained as slight yellow solid by 
the same process as in Example 483, a process based on this or a combination of these with a 
normal procedure. 

*H-NMR (CDC1 3 ) 6 : 0.90-1.20 (2H, m), 1.20-1.40 (3H, m), 1.60-2.60 (7H, m), 3.50-4.00 (2H, 
m), 5.05-5.50 (1H, m), 7.00-8.20 (8H f m), 8.30-8.50 (1H, m), 8.55-8.80 (1H, m), 10.70-11.20 
(lH,m). 

ESI-MS(m/e): 503 (M+H). 
Example 572 

6-n-acetvl pyrrolidin-2>ylV5-(4-(methanesulfonvn phenoxvV2-pvridin-2-vl-lH-benzimidazole 
Using 4-(ethanesulfonyl) phenol, the title compound was obtained as a white solid by the same 
process as in Example 483, a process based on this or a combination of these with a normal 
procedure. 

'H-NMR (C.DC1 3 ) 5 : 1.20-1.40 (3H, m), 1.60-2.50 (7H, m); 3.00-3.20 (2H, m), 3.50-4.00 (2H, 
m), 5.10-5.50 (1H, m), 6.90-7.80 (5H, m), 7.80-8.00 (3H, m), 8.30-8.50 (1H, m), 8.50-8.75 (1H, 
m), 10.60-11.20 (lH,m). 
ESI-MS (m/e): 491 (M+H). 

Example 573 

Cis-l-(4-fluoro-2^6-(6-ethanesiilf6nv 
vrrolidin-l- vlVemanone 

Using 6-ethanesulfonyl-pyridin-3-ol, the title compound was obtained in accordance with 
Example 565 (Step 1), a process based on this or a combination of these with a conventional 
procedure. 

'h-NMR(CD 3 OD) 6 : 1.20-1.40 (3H, m), 1.90-2.30 (3H, m), 2.00-2.80 (2H, m), 3.20-3.50 (2H, 
m), 3.84-4.25 (2H, m), 5.27-5.45 (2H, m), 7.40-7.80 (4H, m), 8.00-8.20 (2H, m), 8.24-8.40 (1H, 
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m), 8.66 (1H, s), 8.80 (1H, brs). 
ESI-MS (m/e): 510 (M+H). 

Example 574 

Cis4->(4>fluoro-2-f6-f6-(5-methvl-rL2>41-oxadiazol>3-vn 
pvridm-3-vloxvV2-pvridin-2-vl-3H-b^ 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained in 
accordance with Example 565 (Step 1), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR(CD 3 OD) 6 : 1.90-2.30 (3H, m), 2.00-2.80 (2H, m), 2.75 (3H, s), 3.84-4.40 (2H, m), 
5.30-5.45 (2H, m), 7.25-7.80 (4H, m),-7.90-8.40 (3H, m), 8.55-8.68 (1H, m), 8.75 (1H, s). 
ESI-MS (m/e): 500 (M+H). 

Example 575 

5- f(6-fl-acetvl-3-fluoro pyrrolidin-2-vlV2-pyridin-2-vl-lH-benzimidazol-5-vn oxv) 
pyridine-2-carbonitrile 

Using N-(4-(l-acetyl-3-fluoro pyrrohdin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 

enantiomer B obtained in Example 566 (Step 1) and 5-hydroxypyridine-2-carbonitrile, the title 

compound was obtained as an oily substance in accordance with Example 338 (Step 5), a process 

based on this or a combination of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 5 : 1.54-2.45 (5H, m), 3.61-4.34 (2H, m), 5.09-5.54 (2H, m), 7.01-7.95 (6H, 

m), 8.34-8.47 (1H, m), 8.54-8.73 (2H, m), 10.66-10.79 (1H, m). 

ESI-MS (m/e): 443 (M+H). 

Example 576 

6- (l-ace1vl-3-fluoropwolidin^2-ylV^ pvridin-3-vfl 
oxv V2-pvridin-2-yl- 1 H-benzimidazole 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the tide compound was obtained as an 
oily substance by the same process as in Example 575, a process based on this or a combination 
of these with a normal procedure. 

'h-NMR (CDC1 3 ) 8 : 1.54-2.45 (5H, m), 3.61-4.34 (2H, m), 5.09-5.54 (2H, m), 7.01-7.95 (6H, 
m), 8.34-8.47 (1H, m), 8.54-8.73 (2H, m), 10.66-10.79 (1H, m). 
ESI-MS (m/e): 443 (M+H). 

Example 577 

6-(l-acetvl pvrrolidin-2-vlV2-pvrazine-2-vl>5-(f6-pvrazin-2-vl pvridin-3-vn 
ox vV 1 H-benzimidazole 

Using 6-pyrazin-2-yl pyridin-3-ol, the title compound was obtained as a straw-coloured oily 
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substance by the same process as in Example 570, a process based on this or a combination of 
these with a normal procedure. 

! H-NMR (CDCI3) 6 : 1.05-2.50 (7H, m), 3.50-4.00 (2H, m), 5.20-5.60 (1H, m), 7.00-7.80 (3H, 
m), 8.20-8.45 (1H, m), 8.45-8.80 (5H, m), 9.50-9.70 (2H, m), 10.40-11.30 (1H, m). 
ES1-MS (m/e): 479 (M+H). 

Example 578 

6-(l-acetvl-5-methvlpvrrolidin-2-vlV5-f(6-methvlpvridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-methylpyridin-3-ol and N-(4-(l-acetyl-5-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) 
pyridirie-2-carboxamide obtained in Example 545, the title compound was obtained as pale 
yellow solid in accordance with Example 338 (Step 5), a process based on this or a combination 
of these with a conventional procedure. 

'h-NMR (CDC1 3 ) 6 : 1.20-2.30 (7H, m), 2.30-2.70 (6H, m), 4.05-4.60 (1H, m), 5.20-5.60 (1H, 
m), 6.80-7.50 (4H, m), 7.70-7.90 (1H, m), 8.15-8.20 (1H, m), 8.25-8.40 (2H, m), 8.50-8.80 (1H, 
m). 

ESI-MS (m/e): 428 (M+H). 
Example 579 

6-n-acetvl-5-methvlpvrrolidin-2-vlV5-f(6-chloropvridin-3-vn 
oxvV2-pvridin-2-vl-lH-be n2imidazole 

Using 6-chloropyridin-3-ol, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 578, a process based on this or a combination of these with a normal 
procedure. 

'h-NMR (CDC1 3 ) 8 : 1.20-2.60 (10H, m), 4.05-4.65 (1H, m), 5.10-5.50 (1H, m), 6.80-7.70 (4H, 
m), 7.80-8.10 (2H, m), 8.15-8.50 (2H, m), 8.60-8.80 (1H, m), 10.80-1 1.30 (1H, m). 
ESI-MS (m/e): 448 (M+H). 

Example 580 

2-(5-((6-(l -acetyl pvrroUdm-2-vlV2-pvridin-2-yl-1H-henzimidazol-5-vn oxv) pvridin-2-vl 
sulphanvD ethanol 

To N,N-dimethylformamide 1 ml solution of 6-(l -acetyl 

pyrrolidin-2-yl)-5-((6-chloropyridin-3-yl) oxy)-2-pyridin-2-yl-l H-benzimidazole 20 mg obtained 
in Example 504 were added successively 2-mercaptoethanol 20 mg and potassium carbonate 10 
mg, and the reaction liquor was stirred at 120°C for five hours. After cooling, the reaction liquor 
was diluted using saturated aqueous sodium bicarbonate, extracted with chloroform, and the 
organic layer was dried with anhydrous magnesium sulphate, and the solvent was eliminated by 
distillation under reduced pressure. The obtained residue was refined by preparative thin layer 
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chromatography (Kieselgel 6OF254, Art5744 (Merck Co.), chloroform/methanol = 10/1), and the 
title compound was obtained as a white solid 

'h-NMR (CDC1 3 ) 6 : 1.10-2.50 (7H, m), 3.20-3.40 (2H, m), 3.50-4.00 (4H, m), 5.20-5.50 (1H, 
m), 6.80-7.70 (5H, m), 7.80-7.95 (1H, m), 8.10-8.50 (2H, m), 8.50-8.70 (1H, m), 10.60-10.80 
(lH,m). 

ESI-MS (m/e): 476 (M+H). 
Example 581 

3-(5-((6-(l-acetvl pvrrolidin-2-vn-2-pvridin-2-vl-lH-benzimidazol-5-vn oxv) pvridin-2-vl 
sulphanvD propane- l-ol 

Using 3-mercapto propane-l-ol, the title compound was obtained as a white solid by the same 
process as in Example 580, a process based on this or a combination of these with a normal 
procedure. 

l H-NMR (CDCI3) 6 : 1.60-2.50 (7H, m), 3.20-3.40 (2H, m), 3.50-4.40 (6H, m), 5.20-5.60 (1H, 
m), 6.80-7.70 (5H, m), 7.80-7.95 (1H, m), 8.20-8.50 (2H, m), 8.50-8.70 (1H, m), 10.80-1 1.20 
(1H,1). 

ESI-MS (m/e): 490 (M+H). 
Example 582 

6-(l -acetyl pvirolidin-2-vlV2-(5-methvlpvridin-2-ylV5-f4-memanesulphonvl-phenoxv) 
- 1 H-benzimidazole 

Using 5-methyl picolinic acid, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 462, a process based on this or a combination of these with a normal 
procedure. 

! H-NMR(CD 3 OD) 8 : 1.86 and 2.10 (total 3H, each s), 1.92-2.43 (4H, m), 2.65 and 2.66 (total 3H, 
each s), 3.14 and 3.16 (total 3H, each s), 3.62-3.96 (2H, m), 5.25-5.32 (1H, m), 7.23 and 7.25 
(total 2H, each d, J - 8.8 Hz), 7.20-7.58 (3H, m), 7.95 and 7.99 (total 2H, each d, J - 8.8 Hz), 
8.38-8.42 (1H, m), 9.12-9.16 (1H, 1). 
ESI-MS (m/e): 491 (M+H). 

Example 583 

6-Q ^acetyl pmolidin-2-vn-2-f5-methvlpvrazine-2-vlV5-f4-memanesulphonvl-phenoxyVlH- 
benzimidazole 

Using 5-methylpyrazine-2-carboxylic acid, the title compound was obtained as a straw-coloured 
solid by the same process as in Example 462, a process based on this or a combination of these 
with a normal procedure. 

! H-NMR(CD 3 OD) 5 : 1.87-2.45 (7H, m), 2.66 and 2.67 (total 3H, each s), 3.14 and 3.16 (total 3H, 
each s), 3.63-4.00 (2H, m), 5.26-5.34 (1H, m), 7.20-7.61 (4H, m), 7.96 and 7.99 (total 2H, each d, 
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J = 8.8 Hz), 8.69 (1H, s), 9.32 and 9.34 (total 1H, each s). 
ESI-MS (m/c): 492 (M+H). 

Example 584 

l-(4-((6-g- acetvl-3-fluoropvrid^ oxvlphenvn 
ethanone 

Using l-(4-hydroxyphenyl) ethanone, the title compound was obtained as an oily substance by 
the same process as in Example 575, a process based on this or a combination of these with a 
normal procedure. 

H-NMR (CDCy 6 : 1.62-2.60 (8H, m), 3.60-3.98, 4.04-4.33 (total 2H, each m), 5.11-5.56 (2H, 
m), 7.00-8.02 (8H, m), 8.33-8.48 (1H, m), 8.57-8.71 (1H, m), 10.76-1 1.09 (1H, m). 
ESI-MS (m/e): 459 (M+H). 

Example 585 

6-f 1 -acetvl- 3-fluoropvridin-2-vlV 5-« 6-chloropvridin-3-vn 
oxvV2-pvridin-2-vl- 1 H-b enzimidazole 

Using 6-chloropyridin-3-ol, the title compound was obtained as an oily substance by the same 
process as in Example 575, a process based on this or a combination of these with a normal 
procedure. 

*H-NMR (CDCy 6 : 1.54-2.45 (5H, m), 3.60-4.35 (2H, m), 5.20-5.60 (2H, m), 6.90-7.00, 
7.21-7.43, 7.60-7.93 (total 6H, eachm), 8.22-8.45 (2H, m), 8.58-8.70 (1H, m), 10.63-10.90 (1H, 
m). 

ESI-MS (m/e): 452 (M+H). 
Example 586 

6-q -acetyl pvrrolidin-2>vn-5-((6-(5-methvl-rL2.41-oxadiazol~3-vn pvridin-3-vn 
oxvV2-pvra zine-2-vl-l H-benzimidazole 

Using 6-(5-methyl-[l,2,4]-oxadiazol-3-yl) pyridin-3-ol, the title compound was obtained as an 
oily substance by the same process as in Example 570, a process based on this or a combination 
of these with a normal procedure. 

'h-NMR (CDCy 5 : 1.60-2.47 (7H, m), 2.57-2.73 (3H, m), 3.57-3.93 (2H, m), 5.21-5.48 (1H, 
m), 7.00-7.76 (3H, m), 7.96-8.14 (1H, m), 8.52-8.68 (3H, m), 9.54-9.65 (1H, m), 10.70-1 1.02, 
1 1.53-10.66 (total 1H, each m). 
ESI-MS (m/e): 483 (M+H). 

Example 587 

6-(l -acetyl pvrrolidin-2-vlV5-r(6-(methajQesulphonvn Pvridin-3-vn 
oxvV2-pyrazine-2-vl- 1 H-benzimidazole 
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Using 6-(methanesuIphonyl) pyridin-3-ol, the title compound was obtained as an oily substance 
by the same process as in Example 570, a process based on this or a combination of these with a 
normal procedure. 

'h-NMR (CDC1 3 ) 5 : 1.51-2.47 (7H, m), 3.14-3.27 (3H, m), 3.58-3.92 (2H, m), 5.14-5.40 (1H, 
m), 7.03-7.79 (4H, m), 7.95-8.11 (1H, m), 8.48-8.71 (2H, m), 9.56-9.66 (1H, m), 10.65-10.194, 
11.34-11.49 (total 1H, each m). 
ES1-MS (m/e): 479 (M+H). 

Example 588 

l-(4-(Y6-(l -acetyl pvrrolidin-2-vlV2-pvrazine-2-vl-lH-beTiy iniir1fl7nUS -vn oxv> phenyl) ethanone 
Using l-(4-hydroxyphenyl) ethanone, the title compound was obtained as an oily substance by 
the same process as in Example 570, a process based on this or a combination of these with a 
normal procedure. 

*H-NMR (CDCg 6 : 1.53-2.61 (10H, m), 3.51-3.93 (2H, m), 5.14-5.47 (1H, m), 6.95-7.74 (4H, 
m), 7.88-8.02 (2H, m), 8.53-8.68 (2H, m), 9.54-9.66 (1H, m), 10.60-10.88, 11.43-11.54 (total 1H, 
each m) 

ESI-MS(m/e): 442 (M+H). 
Example 589 

6-fl -acetyl pvrrolidin-2-vlV5-((6-fdifluoromethoxv) pvridin-3-vD 
oxvV2-pvridin-2-vl- 1 H-benzimidazole 

Using 6-(difluoromethoxy) pyridine-3-ol, the title compound was obtained as pale yellow solid in 
accordance with Example 338 (Step 5), a process based on this or a combination of these with a 
conventional procedure. 

! H-NMR(CD 3 OD) 6 : 1.92 and 2.18 (total 3H, each s), 1.98-2.57 (4H, m), 3.65-4.00 (2H, m), 
5.41-5,48(1H, m), 7.03 and 7.07 (total 1H, each d, J - 8.8 Hz), 7.00-7.72 (5H, m), 7.94-8.00 (1H, 
m), 8.08 (1H, s), 8.25 (1H, t, J = 7.4 Hz), 8.73 (1H, s). 
ESI-MS(m/e):466(M+H). 

Example590 

6-fl-acetvl pvrrolidin-2-vlV2-pvrazine-2-vl-5-(4-pvi^in-2-vlphenoxvVlH-bepzim 
Using 4-pyrazin-2-yl phenol, the title compound was obtained as a white solid by the same 
process as in Example 526, a process based on this or a combination of these with a normal 
procedure. 

, H-NMR(CDCg 5 : 1.10-2.60 (7H, m), 3.50-4.00 (2H, m), 5.20-5!60 (1H, m), 6.70-7.80 (4H, m), 
7.90-8.20 (2H, m), 8.50-8.80 (4H, m), 8.95-9.20 (1H, m), 9.50-9.75 (1H, m), 10.60-11.40 (1H, 
m). 

ESI-MS (m/e): 478 (M+H). 
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Example 591 

4-((6-(l -acetyl pvrroHdi n>2-vlV2-pvrazine-2>vMH-benzimidazol-5>vn oxv^i benzonitrile 
Using 4-cyanophenol, the title compound was obtained as a yellow oily substance by the same 
process as in Example 526, a process based on this or a combination of these with a normal 
procedure. 

'h-NMR (CDC1 3 ) 6 : 1.50-2.50 (7H, m), 3.50-3.90 (2H, m), 5.05-5.50 (1H, m), 6.65-7.80 (6H, 
m), 8.50-8.80 (2H, m), 9.50-9.70 (1H, m), 10.40-1 1.20 (1H, m). 
ESI-MS (m/e): 425 (M+H). 

Example 592 

Methyl 4-«6-(l -acetyl PvrroHdin-2-vn-2-p vrazine-2-vl-lH-benzimida2ol-5-vn oxv^ benzoate 
Using methyl 4-hydroxybenzbate, the title compound was obtained as a yellow oily substance by 
the same process as in Example 526, a process based on this or a combination of these with a 
normal procedure. 

'h-NMR (CDCI3) 5 : 1.60-2.50 (7H, m), 3.50-4.00 (5H, m), 5.10-5.60 (1H, m), 6.70-7.80 (4H, 
m), 7.90-8.20 (2H, m), 8.50-8.70 (2H, m), 9.50-9.70 (1H, m), 10.60-11.60 (1H, m). 
ESI-MS (m/e): 458 (M+H). 

Example 593 

2-f 5-((2'-fl uorobiphenvl-4-vn oxvl-2-pvridin-2-vl-l H-benzimidazol-6-vn 
pyrrolidine- 1 -carboxamide 

Using 2'-fluorobiphenyl-4-ol, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 182, a process based on this or a combination of these with a normal 
procedure. 

WMR (DMSO-d 6 ) 8 : 1.60-2.60 (4H, m), 3.20-4.20 (2H, m), 5.10-5.30 (1H, m), 5.60-5.90 (2H, 
m), 6.90-7.70 (1 1H, m), 7.90-8.10 (1H, m), 8.20-8.40 (1H, m), 8.60-8.80 (1H, m). 
ESI-MS (m/e): 494 (M+H). 

Example 594 

6-f 1-acetvl pwolia^-2-vlV5-(4-f5-methyl-f 1 .2.4]-oxadiazol-3-vn 
phenoxvV2-pvrazine-2-vl-lH-benzimidazole 

Using 4-(5-methyl-[l,2,4]-oxadiazol-3-yl) phenol, the title compound was obtained as a white 
solid by the same process as in Example 526, a process based on this or a combination of these 
with a normal procedure.. 

'h-NMR (CDCg 5 : 1.60-2-80 (10H, m), 3.50-4.00 (2H, m), 5.15-5.60 (1H, m), 6.70-7.80 (5H, 
m), 7.90-8.20 (2H, m), 8.50-8.70 (1H, m), 9.50-9.70 (1H, m), 10.60-1 1.50 (1H, m). 
ESI-MS (m/e): 482 (M+H). 
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Example 595 

6-((2R,5SVl-acetvl-5-methylpyiTO^ 
lH-benzimidazole 

Step 1 

Synthesis of 2-fluoro-N-methoxy-N-methylbenzamide 
To 2~fluoro-4-nitrobenzoic acid 10 g suspended in pyridine 80 ml were added 
N-methoxy-N-methylamine hydrochloride 5.79 g and l-ethyl-S-^'-dimethylaminopropyl) 
-carbodiimide hydrochloride 12.4 g, and the reaction liquor was stirred overnight at room 
temperature. Pyridine was eliminated by distillation under reduced pressure, and thereafter, water 
was added. The obtained precipitate was recovered by filtration and, by washing with water and 
drying, the title compound was obtained as a straw-coloured solid. 

Step 2 

Synthesis of 4-amino-2-fluoro-N-methoxy-N-methylbenzamide 

To 2-fluoro-N-methoxy-N-methylbenzamide 10.84 g suspended in methanol 60 ml and water 30 
ml, ammonium chloride 15.2 g and iron powder 8 g were added, and the reaction liquor was 
heated under reflux for three hours. The reaction liquor was filtered using celite, and thereafter 
the solvent was eliminated by distillation under reduced pressure. The obtained residue was 
diluted with ethyl acetate and was washed using water and thereafter dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure and the 
obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate 
= 9/1-1/2) and the title compound was obtained as brown oily substance. 

Step 3 

Synthesis of N-G-fluoro-4-(flSl-methoxv-N-methvlamino) carbonvH phenvO 
pvrazine-2-carboxamide 

To 4-amino-2-fluoro-N-methoxy-N-methylbenzamide 3.7 g dissolved in pyridine 20 ml were 
added pyrazine-2-carboxylic acid 2.56 g and l-ethyl-3-(3'-dimethylaminopropyl)- carbodiimide 
hydrochloride 4.66 g, and the reaction liquor was stirred at room temperature for one hour. 
Pyridine was eliminated by distillation under reduced pressure and thereafter the residue was 
diluted with ethyl acetate and was washed using water and thereafter dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and, by 
washing the obtained solid with mixed solvent of ethyl acetate and hexane, the title compound 
was obtained as a straw-coloured solid. 



Step 4 
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Synthesis of N-(4-((4R)-4-((tert-butvl (dimethyl) silvlY oxvV2-pentinovlV3-fluorophenvn 
pvrazine-2-carboxamide 

To (3R)-3-(tert-butyl (dimethyl) silyl) oxy-l-butyne 4.92 g dissolved in tetrahydrofiiran 80 ml 
was added n-butyllithium (2.46M hexane solution) 1 0.8 ml at -78°C, and the reaction liquor was 
stirred at the same temperature for one hour. N-(3-fluoro-4-((N-methoxy-N -methylamino) 
carbonyl) phenyl) pyrazine-2-carboxamide 2.7 g dissolved in tetrahydrofiiran 60 ml was added at 
-78°C, and the reaction liquor was warmed to room temperature, and thereafter, it was stirred for 
two hours. Water was added to the reaction liquid and the liquid extracted with ethyl acetate and 
was dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation under 
reduced pressure and the obtained residue was purified by silica gel column chromatography 
(eluent: hexane / ethyl acetate = 9/1-1/1), and the title compound was obtained as a yellow solid 

Step 5 

Synthesis of N-(4-((4RM-((tert-butvl f dimethyl) silvn o xvVpentinovlV3-fluorophenvn 
pvrazine-2-carboxamide 

To solution of N-(4-((4R)-4-((tert-butyl (dimethyl) silyl) oxy)-2-pentinoyl)-3-fluorophenyl) 
pyrazine-2-carboxamide in mixture of 513 mg ethanol 20 ml and tetrahydrofiiran 5 ml was added 
10 % palladium-carbon catalyst 100 mg, and the reaction liquor was stirred under a hydrogen 
atmosphere for one hour 30 minutes. After eliminating the catalyst by filtration, the solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane / ethyl acetate = 9/1-1/1), and the title compound 
was obtained as a straw-coloured solid. 

Step 6 

Synthesis of N-(4-(Y4RVL4-dihvdroxv pentylV3-fhiorophenvfl pvrazine-2-carboxamide 
To a solution of N-(4-((4R)-4-((tert-butyl (dimethyl) silyl) oxy)-pentinoyl)-3-fluorophenyl) 
pyrazine-2-carboxamidc 340 mg in mixture of tetrahydrofiiran 5 ml and methanol 10 ml was 
added sodium borohydride 89 mg, and the reaction liquor was stirred at room temperature for 30 
minutes. The reaction liquor was concentrated down by distillation under reduced pressure and 
thereafter the residue was diluted with ethyl acetate and was washed with saturated ammonium 
chloride aqueous solution, and thereafter was dried with anhydrous magnesium sulphate. By 
eliminating under reduced pressure the solvent, crude product was obtained. To tetrahydrofiiran 6 
ml solution of the obtained crude product, tetrabutyl ammonium fluoride (1M tetrahydrofiiran 
solution) 1.18 ml was added under ice cooling, and the reaction liquor was stirred at room 
temperature for two hours. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl 
acetate = 1/1-ethyl acetate) and the title compound was obtained as a straw-coloured solid. 
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Step 7 

Synthesis of N-f4-( (5 S V 1 -acetvl-5-methvlp vrrolidin-2-vlV3 -fluorophenvfl 
pvrazine-2-carboxamide 

To N-(4-((4R)-l,4-dihydroxy pentyl)-3-fluorophenyl) pyrazinc-2-carboxamide 147 mg 
suspended in chloroform 6 ml were added triethylamine 0.26 ml and methanesulphonyl chloride 
0.1 1 ml, and the reaction liquor was stirred at room temperature for two hours. The reaction 
liquor was diluted with chloroform, washed using saturated aqueous sodium bicarbonate and 
thereafter, dried with anhydrous magnesium sulphate. By eliminating the solvent by distillation 
under reduced pressure, crude product was obtained. To dimethylformamide 4 ml solution of the 
obtained crude product, sodium azide 30 mg was added under ice cooling, and the reaction liquor 
was stirred overnight at room temperature. The reaction liquor was diluted with ethyl acetate, 
washed using water and saturated aqueous sodium chloride solution, and thereafter dried with 
anhydrous magnesium sulphate. By eliminating the solvent under reduced pressure, crude 
product was obtained. To methanol 5 ml solution of the obtained crude product, copper sulfate 
pentahydrate 15 mg and sodium borohydride 52 mg were added, and the reaction liquor was 
stirred at room temperature for two hours. Sodium borohydride 35 mg was added, and the 
reaction liquor was stirred for 30 minutes. Further sodium borohydride 35 mg was added, and the 
reaction liquor was stirred for 30 minutes. The solvent was eliminated by distillation under 
reduced pressure and thereafter the residue was diluted with chloroform and was washed using 
saturated aqueous sodium bicarbonate and thereafter, dried with anhydrous magnesium sulphate. 
By eliminating the solvent by distillation under reduced pressure, crude product was obtained. 
Acetic anhydride 0.043 ml was added to chloroform 4 ml solution of the obtained crude product, 
and the reaction liquor was stirred overnight at room temperature. The solvent was eliminated by 
distillation under reduced pressure, and thereafter, it was refined by preparative thin layer 
chromatography (Kieselgel™60F 2 54, Art5744 (Merck Co.), chloroform/methanol = 10/1), and 
obtained the title compound as straw-coloured oily substance. 

Step 8 

Synthesis of N-(4-f(2R.5SVl~acetvl-5-methvlpvrrolidin-2-vlV5-fluoro-2-nitrophenvl) 
pyrazine-2-carboxamide 

To N-(4-((5S)-l-acetyl-5-methylpyrrolidin-2-yl)-3-fluorophenyl) pyrazine-2-carboxamide 59 mg, 
fuming nitric acid 1 ml was added at room temperature, and the reaction liquor was stirred at the 
same temperature for 30 minutes. The reaction liquor was diluted with chloroform and was 
washed using saturated aqueous sodium bicarbonate and thereafter, dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F254> Art5744 
(Merck Co.), ethyl acetate), and obtained the title compound as straw-coloured oily substance. 
(Rf : trans body > cis body) 



©Rising Sun Communications Ltd. 



http://www.risingsun.co.uk 



WO05-063738 



329 



Caution : Translation Standard is 
Post-Edited Machine Translation 



Step 9 

Production of 

6-((2R.5S Vl-acetvl-5-methvlpro^ 
lH-benzimidazole 

To N-methylpyirolidinone 1 ml solution of 

N-(4-((2R,5 S)- 1 -acetyl-5-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyrazine-2-carboxamide 
10.4 mg were added 4-methansulphonyl-phenyl 9.2 mg, cesium carbonate 26.2 mg, and the 
reaction liquor was stirred at 90°C for one hour. Tin chloride (II) dihydrate 60 mg was added, and 
the reaction liquor was stirred at 90°C for one hour and at 100°C for two hours. To the reaction 
liquor were added ethyl acetate and saturated aqueous sodium bicarbonate, and precipitate was 
eliminated by filtration, thereafter extracted with ethyl acetate, and the organic layer was washed 
with water and saturated aqueous sodium chloride solution, and thereafter dried with anhydrous 
magnesium sulphate. The solvent was eliminated by distillation under reduced pressure, and 
thereafter, it was refined by preparative thin layer chromatography (Kieselgel™60F 2 54, Art5744 
(Merck Co.), chloroform/methanol = 10/1), and obtained the title compound as straw-coloured 
oily substance. 

'h-NMR (CDC1 3 ) 5 : 1.31 and 133 (total 3H, each d, J - 6.0 Hz), 1.55-2.60 (7H, m), 3.03-3.10 
(3H, m), 4.25-4.62 (1H, m), 5.20-5.44 (1H, m), 7.01-7.68 (4H, .m), 7.85-7.97 (2H, m), 8.57-8.69 
(2H,m), 9.56-9.63 (lH,m). 
ESI-MS (m/e): 492 (M+H). 

Example 596 

N-methvl-2- (2-(5-(4-r2-methvl^ 
pyrrolidin- 1 -vlV2-oxoethanamine 

Using 2-methyl-2H-tetrazol-5-yl phenol, the title compound was obtained as a yellow oily 
substance by the same process as in Example 498 (Step 5)-(Step 8), a process based on these or a 
combination of these with a normal procedure. 

'H-NMR (CDC1 3 ) 6 : 1.80-2.50 (7H, m), 2.90-4.00 (4H, m), 4.30-4.50 (3H, m), 5.10-5.65 (1H, 
m), 7.10 (2H, m), 7.20-7.85 (3H, m), 7.80-7.95 (1H, m), 8.05-8.20 (2H, m), 8.30-8.50 (1H, m) K 
8.50-8.70 (lH,m). 
ESI-MS (m/e): 5.10 (M+H). 

Example 597 

6-(l -acetyl pvrrolidin-2-vn-5-f(4 , -fluorobiphenvl-4-vn oxvV2-pvridin-2-vl-lH-benzimidazole 
Using 4'-fluorophenyl-4-ol, the title compound was obtained as a straw-coloured solid by the 
same process as in Example 483, a process based on this or a combination of these with a normal 
procedure. 
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! H-NMR (CDCg 6 : 1.66-2.43 (7H, m), 3.44-3.92 (2H, m), 5.21-5.60 (1H, m), 6.80-7.67 (11H, 
m), 7.77-7.91 (1H, m), 8.30-8.43 (1H, m), 8.53-8.67 (1H, m), 10.89-1 1.43 (1H, m). 
ESI-MS (m/c): 493 (M+H). 

Example 598 

6-H -acetyl pyrrolidin-2-vlV5-(Y3'-fluoro^ 

Using 3'-fluoropheiiyl-4-ol, the title compound was obtained as a straw-coloured solid. 
'H-NMR (CDCg 6 : 1.67-2.44 (7H, m), 3.44-3.92 (2H, m), 5.22-5.58 (1H, m), 6.92-7.68 (11H, 
m), 7.78-7.93 (1H, m), 8.33-8.45 (1H, m), 8.56-8.68 (1H, m), 10.88-11.38 (1H, m). 
ESI-MS (m/e): 493 (M+H). 

Example 599 

2-(5-((6-cvanopvridin-3-vn bxvV2-pvridin-2-vl-lH-ben2imidazol-6-vn 
pyrrolidine- 1 -carboxamide 

Using 6-cyanopyridin-3-ol, the title compound was obtained as a white solid the same process as 
in Example 162 and Example 182, a process based on these or a combination of these with a 
normal procedure. 

'H-NMRfCDSOD) 6 : 1.80-2.20 (3H, m), 2.20-2.50 (1H, m), 3.40-3.60 (1H, m), 3.70-3.80 (1H, 
m), 4.80-5.30 (1H, m), 6.60-6.75 (2H, m), 7.20-7.70 (3H, m), 7.80-8.20 (3H, m), 8.20-8.30 (1H, 
m), 8.50-8.65 (1H, m), 8.70-8.80 (1H, m). 
ESI-MS (m/e): 426 (M+H). 

Example 600 

6-((2R.5SVl-acetvl-5-methvlpv^ 
pvridin-3-vfl oxvV2-pvrazine-2-vl-l H-benzimidazole 
Using N-(4-((2R,5S)-l-acetyl-5-methylpy^^ 
pyrazine-2-carboxamide obtained in Example 595 (Step 8) and 

4-(5-methyl-[l,2,4]-oxadiazol-3-yl) phenol, the title compound was obtained as pale yellow solid 
the same process as in Example 595 (Step 9), a process based on this or a combination of these 
with a normal procedure. 

'h-NMR (CDCg 5 : 1.33 and 1.34 (total 3H, each d, J « 6.0 Hz), 1.55-2.60 (7H, m), 2.68 and 
2.70 (total 3H, each s), 4.26-4.62 (1H, m), 5.28-5.49 (1H, m), 7.03-8.12 (4H, m), 8.40-8.69 (3H, 
m), 9.57-9.63 (1H, 1). 
ESI-MS (m/e): 497 (M+H). 

Example 601 
6-(l -acetyl 

pvrrolidm-2-viy2-(5-methvlpvra^ 
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midazole 

Using 4-(2-methyl-2H-tetrazol-5-yl) phenol and 5-methylpyrazine-2-carboxylic acid, the title 
compound was obtained as pale yellow solid the same process as in Example 306, a process 
based on this or a combination of these with a normal procedure. 

! H-NMR(CD 3 OD) 5 : 1.88-2.48 (7H, m), 2.63 and 2.64 (total 3H, each s), 3.61-3.99 (2H, m), 
4.41 and 4.42 (total 3H, each s), 5.37-5.4 (1H, m), 7.15-7.55 (2H, m), 7.17 (2H, d, J = 8.8 Hz), 
8.08 and 8.11 (total 2H, each d, J = 8.8 Hz), 8.64 (1H, s), 9.27 and 9.29 (total 1H, each s). 
ESI-MS (m/e): 496 (M+H). 

Example 602 

6-( l-acetvl-4-metfavlpvrrolidin-2-vlV5-(4-rmethanesulphonvn 
phenox vV 2-pvridin-2-vl- 1 H-benzimidazole 

Step 1 

Synthesis of N-(3-fluoro-4-(3-methvl-3-butenovD phenvfl pvridine-2-carboxamide 
Using pyridine-2-carboxylic acid, (2-methyl-2-propen-l-yl) magnesium chloride (0.50M 
tetrahydrofuran solution) 9.89 ml was added under ice cooling to tetrahydrofuran 10 ml solution 
of N-(3-fluoro-4-((methoxy (methyl) amino) carbonyl) phenyl) pyridine-2-carboxamide 500 mg 
obtained in accordance with the same process as in Example 145 (Step 3), a process based on this 
or a combination of these with a conventional procedure. The reaction liquor was stirred under 
ice cooling for three hours, and thereafter the reaction liquor was discharged into water, and 
extraction was carried out with ethyl acetate and dried with anhydrous sodium sulphate. The 
solvent was eliminated by distillation under reduced pressure and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 3/1) and the title 
compound was obtained. 

Step 2 

Synthesis of N-(3-fluoro-4-n-hvdroxv-3-methvl-3-buten-l-vn phenvO pvridine-2-carboxamide 
To N-(3-fluoro-4-(3-methyl-3-butenoyl) phenyl) pyridine-2-caiboxamide 280 mg dissolved in 
methanol 5 ml solution, sodium borohydride 88.8 mg was added The reaction liquor was stirred 
at room temperature for three hours, and thereafter, it was discharged into saturated ammonium 
chloride aqueous solution, and extraction was carried out with ethyl acetate and dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified by silica gel column chromatography (eluent: hexane / 
ethyl acetate = 2/1) and the title compound was obtained. 

Step 3 

Synthesis of N-(4-n.4-dihvdroxv-3-methvlbuMV3-fluorophenvO pvridine-2-carboxamide 
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Borane-methyl sulphide complex (1M dichloromethane solution) 1.20 ml was added under ice 
cooling to cyclohexene 0.082 ml dissolved in tetrahydrofiiran 5 ml solution. The reaction liquor 
was stirred under ice cooling for ten minutes, and thereafter, 

N-(3-fluoro-4-(l-hydroxy-3-methyl-3-buten-l-yl) phenyl) pyridine-2-carboxamide 301 mg 
dissolved in tetrahydrofiiran 3 ml solution was added, and the reaction liquor was stirred at room 
temperature for one hour. 5N sodium hydroxide aqueous solution and 35 % hydrogen peroxide 
aqueous solution 0.50 ml were added successively to the reaction liquor and stirred at room 
temperature for ten minutes. The reaction liquor was discharged into saturated ammonium 
chloride aqueous solution and was extracted with acetic acid ethyl ester, and it was dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure 
and the obtained residue was purified by silica gel column chromatography (eluent: 
chloroform/methanoi = 9/1) and the title compound was obtained. 

Step 4 

Synthesis of N-G-fluoro-4-f4-methvlpyrrolidin-2-vn phenyl) pvridine-2-carboxamide 
To N-(4-(l,4-dihydroxy-3-methylbutyl)-3-fluorophenyl) pyridine-2-carboxamide 236 mg 
dissolved in chloroform 5 ml solution, were added under ice cooling successively triethylamine 
0.62 ml and methane sulphonyl chloride 0.213 ml, and the reaction liquor was stirred at room 
temperature for three hours. The reaction liquor was discharged into saturated aqueous sodium 
bicarbonate and was extracted with chloroform, and thereafter was dried with anhydrous sodium 
sulphate. The solvent was eliminated by distillation under reduced pressure, and the crude 
product was obtained. To dimethylformamide 3 ml solution of the obtained crude product, 
sodium azide 53.0 mg was added under ice cooling. The reaction liquor was stirred under ice 
cooling for 30 minutes and thereafter, stirred at room temperature for three hours. The reaction 
liquor was diluted with ethyl acetate and was washed using water, and thereafter was dried with 
anhydrous-sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
and the crude product was obtained. To methanol 4 ml solution of the obtained crude product, 
copper sulfate pentahydrate 20 mg and sodium borohydride 168 mg were successively added. 
The reaction liquor was stirred at room temperature for four hours, and thereafter, it was 
discharged into saturated aqueous sodium bicarbonate, and it was extracted with chloroform, and 
dried with anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced 
pressure, and the crude product was obtained. To chloroform 3 ml solution of the obtained crude 
product, acetic anhydride 0.050 ml was added, and the reaction liquor was stirred at room 
temperature for 30 minutes. The solvent was eliminated by distillation under reduced pressure, 
and the residue was purified by silica gel column chromatography (eluent: hexane / ethyl acetate 
= 1/3), and the tide compound was thereby obtained. 
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Synthesis of N-f4-fl-acetvl-4-methvlDvrrolidin-2-vlV5-fluoro-2-nitroDhenvn 
pvridine-2-carboxamide 

N-(3-fluoro-4-(4-methylpyirolidin-2-yl) phenyl) pyridine-2-carboxamide 70.7 mg was dissolved 
in fuming nitric acid 1 ml, and the reaction liquor was stirred at room temperature for ten minutes. 
The reaction liquor was discharged into saturated aqueous sodium bicarbonate and was extracted 
with acetic acid ethyl ester, and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane / ethyl acetate = 1/2), and the title compound was 
obtained. 

Step 6 

Production of 6»( , l-acetvl-4-methvlpvrrolidin>2>vlVS-f4-fmethanesulphonvn 

phenoxvV2-pvridin-2-vMH-benzimidazole 

To 2 ml N-methyl-pyrrolidinone solution of 

N-(4-(l-acetyl-4-methylpyrrolidin-2-yl)-5-fluoro-2-nitrophenyl) pyridine-2-carboxamide 15 mg 
were added successively 4-(methanesulphonyl) phenol 13.4 mg and cesium carbonate 44.9 mg, 
and the reaction liquor was stirred at 90°C for one hour. After the addition of tin chloride 
dihydrate 43.8 mg to the reaction liquor, it was warmed to 100°C and was stirred for two hours. 
The reaction liquor was dissolved in ethyl acetate, and thereafter, it was washed with saturated 
aqueous sodium bicarbonate, and dried with anhydrous sodium sulphate. The solvent was 
eliminated by distillation under reduced pressure, and the obtained residue was refined by 
preparative thin layer chromatography (Kieselgel™60F 25 4, Art5744 (Merck Co.), 
chloroform/methanol - 10/1), and obtained the tide compound as a white solid. 
'H-NMR (CDCg 8 : 0.80-2.63 (9H, m), 3.00-4.40 (2H, m), 3.05 and 3.08 (total 3H, each s), 
5.03-5.43 (1H, m), 7.00-7.73 (5H, m)7.83-7.98 (3H, m), 8.33-8.43 (1H, m), 8.62-8.70 (1H, m), 
10.62-10.8Q(lH,m). 
ESI-MS (m/e): 491 (M+H). 

Example 603 

6-f ( 2R.5SV1 -acetvl-5-methvlpvrrolidin-2-vn-5-( ( 6-( methoxymethvl) pvridin-3-vK 
oxvV 2-p vrazine-2-vl- 1 H-benzimidazole 

Using N-(4-((2R,5S)-l-acetyl-5-methylpynrolidin-2-yl>5-fluoro-2-nitrophenyl) 
pyrazine-2-carboxamide obtained in Example 595 (Step 8) and 6-(methoxymethyl) pyridin-3-ol, 
the title compound was obtained as pale yellow oily substance in accordance with Example 595 
(Step 9), a process based on this or a combination of these with a conventional procedure. 
*H-NMR (CDCg 8 : 1.10-2.22 (10H, m), 3.48 and 3.50 (total 3H, each s), 4.26-4.62 (1H, m), 
4.57 and 4.59 (total 2H, each s), 5.33-5.52 (1H, m), 7.20-7.50 (4H, m), 8.40-8.70 (3H, m), 
9.57-9.63 (1H, m). 



©Rising Sun Communications Ltd. 



http://www.risingsun.co. uk 



WOOS-063738 



334 



Caution : Translation Standard is 
Post-Edited Machine Translation 



ESI-MS (m/e): 459 (M+H). 

Reference Example 1 

[1,2,4] thiadiazole-5-carboxylic acid 

To thio oxamic acid ethyl ester 1 g dissolved in chloroform 10 ml was added 
N,N-dimethylformamide dimethylacetal 2 ml, and the reaction liquor was stirred at room 
temperature for four hours. The solvent was eliminated by distillation under reduced pressure and 
the obtained residue was purified by silica gel column chromatography (eluent: hexane / ethyl 
acetate = 9/1-1/2) and amidine body 1.1 g was obtained as red oily substance. 

To amidine body 1.09 g and pyridine 0.95 ml dissolved in ethanol 18 ml was added 
hydroxylamine-O-sulfonic acid 721 mg dissolved in ethanol 20 ml, and the reaction liquor was 
stirred overnight at room temperature. The solvent was eliminated by distillation under reduced 
pressure and thereafter the residue was diluted with ethyl acetate and was washed with saturated 
aqueous sodium bicarbonate and thereafter, dried with anhydrous magnesium sulphate. The 
solvent was eliminated by distillation under reduced pressure, and the obtained residue was 
purified by silica gel column chromatography (eluent: hexane / ethyl acetate = 9/1) and [1,2,4] 
thiadiazole-5-carboxylic acid ethyl ester was obtained as straw-coloured oily substance. To the 
obtained [1,2,4] thiadiazole-5-carboxylic acid ethyl ester 300 mg dissolved in methanol 8 ml 
solution, IN sodium hydroxide aqueous solution 5.7 ml was added, and the reaction liquor was 
stirred overnight at room temperature. The reaction liquor was concentrated down by distillation 
under reduced pressure, and thereafter the residue was neutralized using 2 N hydrochloric acid. 
The reaction liquor was concentrated down by distillation under reduced pressure, and thereafter 
the residue was washed with chloroform-methanol =10/1, and the title compound was obtained 
as a white solid by eliminating the obtained organic layer under reduced pressure. 

Reference Example 2 

2-difluoromethoxv-pvridin-3-ol 

To 3-benzyloxy-2-hydroxypyridine 2 g suspended in acetonitrile 40 ml were added sodium 
carbonate 2.1 g and difluoro fluorosulfonyl acetic acid 1.24 ml, and the reaction liquor was stirred 
at room temperature for one hour, and thereafter the solvent was eliminated by distillation under 
reduced pressure. The residue was diluted with ethyl acetate and was washed using water and 
thereafter, dried with anhydrous magnesium sulphate. The solvent was eliminated by distillation 
under reduced pressure, and the obtained residue was purified by silica gel column 
chromatography (eluent hexane / ethyl acetate = 9/1-4/1) and difluoiromethoxy body was 
obtained as straw-coloured oily substance. To difluoromethoxy body 2.38 g dissolved in 
methanol 25 ml solution, 10 % palladium-carbon catalyst 500 mg was added, and the reaction 
liquor was stirred at room temperature under a hydrogen atmosphere for one hour. The catalyst 
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was eliminated by filtration by celite, and, by eliminating the solvent under reduced pressure, the 
title compound was obtained as light purple oily substance. 

Reference Example 3 
6-methanesulphonvl-pvridin-3-ol 

In 3-bromo-6-methanesulphonyl-pyridine 4.72 g dissolved in dimethylsulfoxide 8 ml were added 
bis (pinacolate) diboron 6.6 g, potassium acetate 5.9 g and (l,F-bis (diphenylphosphino) 
ferrocene) dichloroparadium (II) dichloromethan complex 980 mg, and the reaction liquor was 
stirred at 80°C for two hours. Acetic acid ethyl ester and water were added to the reaction liquor, 
insolubles substance were eliminated by filtration with celite and thereafter, the organic layer was 
separated. The organic layer was washed using water and saturated aqueous sodium chloride 
solution, and thereafter dried with anhydrous magnesium sulphate, and the solvent was 
eliminated by distillation under reduced pressure. 5N sodium hydroxide aqueous solution 60 ml 
and 30 % hydrogen peroxide water 30 ml were added to tetrahydrofuran 200 ml solution of the 
obtained residue at 0°C, and the reaction liquor was stirred overnight at room temperature. The 
reaction liquor was diluted with diethyl ether and thereafter washed using water. The aqueous 
layer was acidified with 5 N hydrochloric acid and extraction was carried out with ethyl acetate. 
The organic layer was dried with anhydrous magnesium sulphate, and the solvent was eliminated 
by distillation under reduced pressure. By washing the obtained residue with mixed solvent of 
chloroform and hexane, the title compound was obtained as a brown solid. 

Reference Example 4 

6-ethanesulfonvl-pvridin-3-ol 

Using 3-chloro-6-ethane sulfonyl-pyridine, the title compound was obtained the same method as 
in Reference Example 3, process base on this or by combining these with the normal method. 

Reference Example 5 

(2R.4RM"hvdroxv>pvrrolidine-2-carboxvlic acid methoxv-methvl amide 
Stepl 

Synthesis of f2R.4R^-4-(tert-butvl-diphenvl-silanvl oxv)-pvrrolidine-1.2-dicarboxvlic acid 
1 -benzyl ester 

To (2R,4R)-4-hydroxy-pyrrolidine-l,2-dicarboxylic acid 1-benzyl ester 3.61 g dissolved in 
dimethylformamide 60 ml were added successively tert-butyl diphenyl silyl chloride 2.32 g and 
imidazole 2.32 g, and the reaction liquor was stirred overnight at room temperature. The reaction 
liquor was diluted with ethyl acetate, washed successively with saturated ammonium chloride 
aqueous solution, saturated aqueous sodium chloride solution, and thereafter dried with 
anhydrous sodium sulphate. The solvent was eliminated by distillation under reduced pressure, 
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and the obtained residue was purified by silica gel column chromatography (eluent: hexane / 
ethyl acetate = 1/2) and the title compound was obtained. 

Step 2 

Synthesis of (2R.4RM-(tert-buWl-diphenvl-silanvI 

oxvV2-(methoxv-methyl>carbamoylVpyrrolidine-l-carboxvlic acid benzyl ester 
To (2R,4R)-4-(tert-butyl-diphenyl-silanyl oxy)-pyrrolidine-l,2-dicarboxylic acid 1 -benzyl ester 
2.62 g dissolved in pyridine 30 ml solution obtained in (Step 1) were added successively 
l-(3-dimethylaminopropyl)-3-ethyl carbodiimide hydrochloride 1.50 g and 0,N-dimethyl 
hydroxy lamine hydrochloride 761 mg, and the reaction liquor was stirred overnight at room 
temperature. The solvent of the reaction liquor was eliminated by distillation under reduced 
pressure and the obtained residue was purified by silica gel column chromatography (eluent: 
hexane / ethyl acetate = 1/1) and the title compound was obtained. 

Step 3 

Synthesis of ( r 2R.4R)-4-hvdroxv-2-methoxy-methvl-carbamovl-pvrrolidine-l-carboxvlic acid 
benzyl ester 

To tetrahydrofuran 30 ml solution of (2R,4R)-4-(tert-butyl-diphenyl-silanyl 
oxy)-2-(methoxy-methyl-carbamoyl)-p30Tolidine-l-carboxylic acid benzyl ester 2.04 g obtained 
in (Step 2) was added tetrabutyl ammonium fluoride (1M tetrahydrofuran solution) 7.46 ml, and 
the reaction liquor was stirred at room temperature for 20 minutes. The solvent of the reaction 
liquor was eliminated by distillation under reduced pressure and the obtained residue was purified 
by silica gel column chromatography (eluent: hexane / ethyl acetate = 1/3) and the title compound 
was obtained. 

Step 4 

Production of (2R«4RM-hvdroxv-pvrroUdine-2-carboxvlic acid methoxv-methyl amide 
To ethanol 20 ml solution of 

(2R,4R)-4-hydroxy-2-methoxy-methyl-(^rbamoyl-pyiTolidine-l-carboxylic acid benzyl ester 600 
mg obtained in (Step 3) was added 10 % palladium-carbon catalyst 100 mg, and the reaction 
liquor was stirred overnight under a hydrogen atmosphere. The reaction liqour was stirred under 
hydrogen atmosphere over night The catalyst was eliminated by filtration with celite, thereafter 
the solvent was eliminated by distillation under reduced pressure, and the title compound was 
thereby obtained. 

Possible Commercial Applications 

The substituted benzimidazole derivatives in accordance with this invention and represented by 
aforesaid formula (I-O) demonstrate excellent glucokinase activity and therefore are useful in the 
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field of medicine, treatment and prevention of diabetes, diabetes complications and obesity. 
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Patent Claims 

1. A compound represented by Formula (1-0), or pharmacologically acceptable salts thereof 



("0 



(i-o) 



[wherein, X denotes a carbon atom or nitrogen atom, 

Xi, X 2 , X3 and X4 each independently denote carbon atom or nitrogen atom, 

A ring denotes a 5-6 membered nitrogen containing heteroaromatic ring represented by formula 

01) 



X ^Aring 

00 

which may containing 1-3 heteroatoms selected from nitrogen atom, sulfur atom and oxygen 
atom in the ring (excluding the nitrogen atom represented by N* in formula II), or a bicyclic ring 
in which the said nitrogen containing heteroaromatic ring and phenyl or pyridyl are condensed, 
R 1 denotes aryl or a 4-10 membered monocyclic or bicyclic heterorings containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom in the ring (the said R 1 
may be each independently substituted with lto 3 R 4 , moreover, when the said heteroring is an 
aliphatic heteroring, it may contain 1 or 2 double bonds), 

R 2 each independently denote hydroxy, formyl, -CH 3 _aF a , -OCH 3 . a F a , amino, CN, halogen, Cm 
akylor(CH 2 )i^OH, 

R 3 denotes -C,_« alkyl, -(CH^-OH, -C(0)-OC w alkyl, -(CH 2 )i^OC M alkyl, -(CH 2 ) M -NH 2 , 
cyano, -C(0)-C M alkyl, halogen, -C^alkenyl, -Qd^alkyl, -COOH, -OH or oxo, 
R 4 each independently, 

-C|_6 alkyl (the said alkyl may be substituted with the same or different 1 to 3 hydroxy, halogen, 
-OC(0)-Cih6 alkyl (the said alkyl may be substituted with 1 to 3 halogen), or -OC^ alkyl) 

- C3.7 cycloalkyl, 

- C 2 .6 alkenyl, 
-C(0)-N(R 5I )R 52 , 
-S(0)rN(R 5, )R 52 , 

-O-d^ alkyl (the said Cu> alkyl may be substituted with halogen or N(R 5, )R 52 ), 
-S(0)o. 2 -C^ alkyl, 

-C(O)- Ci^ alkyl (the said C^ alkyl may be substituted with halogen, amino, CN, hydroxy, -O- 
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C,^ alkyl, -CH 3 - a F a , -OC(0)-C M alkyl, -N (C,^ alkyl)G(0)0-C,^ alkyl, -NH-C(0)0-Cu alkyl, 
phenyl, -N(R 5, )R 52 -NH-C(0)-C,. 6 alkyl, -N (C,_6 alkyl)-C(0>C^ alkyl or -NH-S(0)o.2-C w 
alkyl), 

-C(S)-C 3 -7 cycloalkyl, 
-C(S>C,^ alkyl, 
-C(0)-0-C M alkyl, 
-(CHaWNOl^CCOVR 54 , 
-N(R 53 )-C(0)-0-R M , 

-C(0)-aryl (the said aryl may be substituted with halogen), 
«C(0)-heteroaromatic ring, 
-C(0)-aIiphatic hetero ring, 

hetero ring (the said hetero ring may be substituted with -Ci^ alkyl (the said -Ci_$ alkyl may be 
substituted with halogen or -O-Ci-6 alkyl), 

phenyl (the said phenyl may be substituted with halogen, -Ci^ alkyl, -O-Cj^ alkyl), 

halogen, CN, formyl, COOH, amino, oxo, hydroxy, hydroxy amidino or nitro, 

R 51 and R 52 each independently denote hydrogen atom, -Ci-6 alkyl, 

or 4-7 membered hetero ring formed by linking nitrogen atom, R 51 and R 52 together, 

R 53 denotes a hydrogen atom or -C|. 6 alkyl, 

R 54 denotes -C|-6 alkyl or, 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 33 and 
R 54 , and -N-C(O)- together or 

4-7 membered nitrogen-containing aliphatic hetero ring formed by linking the alkyl of R 53 and 

R 54 , and -N-C(0)-0- together (the said aliphatic hetero ring may be substituted with oxo, and 

moreover, the said aliphatic hetero ring may contain 1 or 2 double bonds in the ring), 

X 5 denotes -0-, -S-, -S(O)-, -S(0) 2 -, single bond or -O-Ci^ -alkyl M , 

a denotes, each independently, an integer of 1, 2 or 3, 

q denotes an integer of 0-2, 

m denotes an integer of 0-2] 

(wherein die following cases were excluded: 

the case wherein one of X 5 is -0-, -S-, -S(O)- or -S(0) 2 -, and the other X 5 is single bond, and also 
R 1 is aryl or nitrogen-containing aromatic heteroring containing 1-4 heteroatoms selected from 
nitrogen atom, sulfur atom and oxygen atom (the said aryl may be substituted with 1-3 R 4 ), 
the case wherein both X 5 are single bonds, or 
the case wherein both R 1 are aliphatic heteroring). 

2. A compound in accordance with Claim 1 or pharmacologically acceptable salts thereof, 
wherein Xi to X4 are all carbon atoms. 
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3. A compound in accordance with Claim 1 or pharmacologically acceptable salts thereof, 
wherein X 5 is -0-, -S-, -S(O)-, -S(0) 2 - or single bond. 

4. A compound in accordance with Claim 1 represented by formula (1-1) or pharmacologically 
acceptable salts thereof 



[in the formula, R n denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), and aslo 

X 5 i denotes -O-, -S-, -S(0)- or -S(0>2-, and the other symbols are the same as above]. 

5. A compound in accordance with Claim 4 or pharmacologically acceptable salts thereof, 
wherein both R n are phenyl which may be substituted with 1-3 R 4 . 

6 A compound in accordance with Claim 4 or pharmacologically acceptable salts thereof, 
wherein both R 11 are 5 or 6-membered nitrogen-containing heteroaromatic ring containing 1-4 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing heteroaromatic ring may be substituted with 1-3 R 4 ). 

7. A compound in accordance with Claim 4 or pharmacologically acceptable salts thereof, 
wherein one of the R 11 is phenyl which may be substituted with 1-3 R 4 and also the other R u is 5 
or 6-membered nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic 
ring may be substituted with 1-3 R 4 ). 

8. A compound in accordance with Claim 1 represented by formula (1-2) or pharmacologically 
acceptable salts thereof 




(i-i) 
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(1-2) 

[in the formula, R l! denotes phenyl which may be substituted with 1-3 R 4 or 5 or 6-membered 
nitrogen-containing heteroaromatic ring containing 1-4 heteroatoms selected from nitrogen atom, 
sulfur atom and oxygen atom (the said nitrogen-containing heteroaromatic ring may be 
substituted with 1-3 R 4 ), 

R 12 denotes 4 to 7-membered nitrogen-containing heteroring having as hetero atom constituting 
the hetero ring at least one nitrogen atom and also as other hetero atom, 1-4 heteroatoms selected 
from nitrogen atom, sulfur atom and oxygen atom (the said R 12 may be substituted with 1-3 R 4 , 
and moreover, when the said hetero ring is an aliphatic hetero ring, it may contain 1 or 2 double 
bonds), 

X 5 i is -0-, -S-, -S(O)- or -S(0) 2 -, 

X 52 is -0-, -S-, -S(O)-, -S(0) 2 - or single bond, and the other symbols are the same as above], 

9. A compound in accordance with Claim 8 or pharmacologically acceptable salts thereof, 
wherein R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero ring having as 
hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 
1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said' 
nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 . And also X52 is a single 
bond, or 

R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having as hetero atom 
constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover containing 
1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero ring may be 
substituted with 1-3 of aforesaid R 4 . And also X52 is is -0-, -S-, -S(O)- or -S(0) r . 

10. A compound in accordance with Claim 8 or pharmacologically acceptable salts thereof, 
wherein R 12 is 4 to 7-membered nitrogen-containing saturated aliphatic hetero ring having as 
hetero atom constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 
1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom (the said 
nitrogen-containing aliphatic hetero ring may be substituted with 1-3 R 4 . And also X52 is a single 
bond. 
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11. A compound in accordance with Claim 8 or pharmacologically acceptable salts thereof, 
wherein R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having as hetero atom 
constituting the hetero ring at least one nitrogen atom and also as other hetero atom, 1-2 
heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover containing 
1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero ring may be 
substituted with 1-3 of aforesaid R 4 . And also X 52 is -0-, -S-, -S(0)- or -S(0) 2 -. 

12. A compound in accordance with aforesaid (8) or pharmacologically acceptable salts thereof, 
wherein in formula (1-2), R 12 is 5 to 7-membered nitrogen-containing aliphatic hetero ring having 
as hetero atom constituting die hetero ring at least one nitrogen atom and also as other hetero 
atom, 1-2 heteroatoms selected from nitrogen atom, sulfur atom and oxygen atom and moreover 
containing 1 or 2 double bonds in the ring (the said 5 to 7-membered nitrogen-containing hetero 
ring may be substituted with 1-3 of aforesaid R 4 . And also X 52 is -0-. 

13. A compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-1 1 ) 




R 11-*51 



(Ml) 

(each symbol is the same as above). 

14. A compound in accordance with Claim 13 or pharmacologically acceptable salts thereof, 
wherein both X 5 i are -0-. 

15. A compound or the pharmacologically acceptable salts thereof wherein formula (1-1) is 
represented by formula (1-12) 



N N 

a-12) 



(each symbol is the same as above). 



16. A compound in accordance with Claim 15 or pharmacologically acceptable salts thereof, 
©Rising Sun Communications Ltd. http://www.risingsun.co. uk 



WO05-063738 



343 Caution : Translation Standard is 

Post-Edited Machine Translation 



wherein both X 5 i are -0-. 

17. A compound in accordance with Claim 10 or pharmacologically acceptable salts thereof, 
wherein R 12 is formula (III- 1 ) 




(IIH) 

or formula (IH-2) 




(IH-2) 

[wherein, n denotes an integer of 1-3, and R 41 denotes the group same as the aforesaid R 4 ]. 

18. A compound in accordance with any one of Claims 1 to 17 or pharmacologically acceptable 
salts thereof, wherein the A ring is thiazolyl, imidazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, 
triazolyl, oxazolyl, isoxazolyl, pyrazinyl, pyridyl, pyridazinyl, pyrazolyl or pyrimidinyl wll of 
which may be substituted with 1-3 of aforesaid R 4 . 

19. A compound or pharmacologically acceptable salts thereof, wherein the compound 
represented by formula (1-0) is 

5-(4- me thanesulphonyl-phenoxy)-2-pyi^m-2-yl-6-(2-carbamoyl-phenoxy)-lH-benzimidazole 

5-{2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-be 

zole, 

5-(2-carbamoyl-phenoxy>2-pyrazin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-l^ 
zole, 

5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-methanesulphonyl-pyridin-3-yloxy)-lH-be 

5-{2-diflu6romethoxy-pyridm-3-yloxy)-6-(6-methanesulphonyl-pyridin-3^ 

1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)-2 
1 H-benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)-2-(l-methyl-l^ 
-pyrazol-3-yl)-lH-benzimidazole, 

5-(2-cyano-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy)-lH-beM 
5-(2-fluoro-phenoxy)-2-pyridin-2-yl-6-(6-ethanesiilfonyl-pyridin-3 -y loxy)- 1 H-benzimidazole, 
5-(2-fluoro-phenoxy)-2-(lH-pyrazol-3-yl)-6-(6-ethanesulfonyl-pyridin-3-yloxy 
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le, 

5-(2,3-difluoro-phenoxy)-2-(l-methyMH-pyra^ 
-benzimidazole, 

5-(2,4-difluoro-phenoxy)-2-pyrain-2-yl-6-(6-ethan^ 
> 

5-(2,5-difluoro-phenoxy)-2-pyridm-2-yl-6-^ 

9 

5-(2,6-difluoro-phenoxy)-2-pyrazin-2-yl-6-(6-e&^ 

» ' 

5-(2,6-difluoro-phenoxy)-2-(l-methyl-lH-p^ 
-benzimidazole, 

5-(2-fluoropyridin-3-yloxy>6-(6-ethan^ 
le, 

5-(2-fluoropyridin-3-yloxy)-6-(6-ethanesulfo^ 
le, 

5-(2-chloropyridin-3-yloxy)-6-(6-ethanesulfonylpyri^ 
le, 

5-(2-chloropyridin-3-yloxy)-6-(6-ethanesulfonylpyridin-3-yloxy)-2-pyrazi 
le, 

5-(2-cyanopyridin-3-yloxy)-6-(6-ethanesulfon^ 
e, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanes^ 
benzimidazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2 
benzimidazole, 

5-(2-difluo~romethoxy-pyridin-3-yloxy)-6-(4^ 
dazole, 

5-(2-difluoromethoxy-pyridin-3-yloxy)^ 
idazole, 

5-(2,6-difluoro-phenoxy)-2-pyndin-2-yl-6-(6-meft 
zole, 

5-(2-carbamoyl-phenoxy)-2-pyridin-2-yl-6-(6-ethanesulfonyl-pyridin-3-yloxy 
e, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyridin-2-yl-6-(6-eto^ 
azole, 

5^2-fluoro«6-carbamoyl-phenoxy)-2-pyridm-2^ 
midazole, 

5-(2-fluoro-6-carbamoyl-phenoxy)-2-pyrazin-2-y l-6-(4-ethanesulfonyl-phenoxy)- 1 H-b enzimidaz 
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ole, 

5-(2-fluoro-6-cyano-phenoxy)-2-pyira^ 
azole, 

5-(2-fluoro-6-(tetrazol-5-yl)-phenoxy^ 
enzimidazole, 

5-(2-difluoromethoxypyridin-3-yloxy)-6-^ 
IH-benzimidazole, 

4^2-fluoro-phenoxy)-2-(pyridin-2-yl)-6-(4-methanesulphony 
4^2,6-difluoro-phenoxy)-6-(6-methanesulphonyl-pyridin-3-yloxy)^ 

zole, 

4-(2 > 6-difluoro-phraoxy)-6K6-m^ 
zole, 

4<2,6-difluoroi)henoxy)-6<6-eth^^ 

4-(2,6-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridin-2-yl-lH-be 

> 

4-(l-methyi-2-oxo-l,2-dihydro-pyridin^ 
H-benzimidazole, 

4<2,6-difluoroi>henoxy)-6<6-ethanes^^ 
dazole, 

4-(2-fluoro-phenoxy)-6K6-ethanesulfo^^ 
4-(2,3-difluoro-phenoxy)-6<6-ethanesulf^^^ 

y 

4-(2,5-difluoro-phenoxy)-6-(6-ethanesulfonyl-pyridin-3-yloxy)-2-pyridm-2-yl-lH-^ 

4<2-cyano-^-fluoro-phenoxy 
azole, 

4-(2-cyano-6-fluoro-phenoxy)-6-(6-metbanesulphonyl-pyridin-3-yloxy 
midazole, 

4-(2-<^ano-6-fluoro-phenoxy)-6K6-meto^ 
midazole, 

l-(2K6-(5-bromo-pyridm-2-yto 
ne, 

l-(2<6^6-methanesulphonyl-pyrid^^ 
l-yI)-ethanone, 

l-(2-(6^4-hydroxymethyl-phenoxy)-2^ 
one, 

l-(2^6-[4-methanesulphonyl-phenoxy]-2-pyridin-2-yl-3H-beim 
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hanone, 

2-(6-(4-methanesulpho^ 
amide, 

2-hydroxy- 1 -(2^6-(4-methan^ 
lidin-1 -yl)-ethanone, 
l-(2-(6K6-ethanesulfonyl^yrid^^^ 
)-ethanone, 

1- (2-(6-(4-methanesulphonyl-phenoxy)^ 
hanone, 

2- fluoro-H2^6-(4-methanesulphonyl-phenoxy)-2-^^ 
n-l-yl)-ethanbne, 

5- (6-(l -acetyl-pyrrolidin-2-yl)-2-pyridin-2-yl- 1 H-benzimidazol-5-yloxy)-pyridine-2-carbonitrile, 
l-(2-(6^4-methanesulphonyl-phenoxy)-2-py^ 

methylamino-ethanone, 

1^2-(6^4-methanesulphonyl-phenoxy)-2-(lH-pyra2oiO-yl)-3H-benzm^ 
yl>ethanone, 

l-(4-fluoro-2-(6^4-methanesulphonyl-ph^^ 
n-l-yl)-ethanone, 

N-(5-(6-[l-acetyl-pyiroIidin-2^ 
mide, 

1 -(2-(2-(5-bromo-pyndin-2-y^ 
din-1 -yl)-ethanone, 

N-(2-(2-[6-(4-methanesulphonyl-phenoxy)-2-pyridin-2-yl-3H-benzimidazoU 
)-2-oxo-ethyl)-acetamide, 

6- (l-acetylpyrrolidin-2"yi)-5-(4-(methoxymethyl) phenoxy)-2-pyridin-2-yl-lH-benzimidazole • 
mono trifluoroacetate, 

l-(4<(6-(l-acetylpyirolidin-2-y^ 
pyridine-2(lH)-one, 

6-(l -acetylpyrroiidin-2-yl)-5-((6-(5-methyl-[ 1 ,2,4]-oxadiazol-3-yl) pyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
(2-(2^5-((2^fluorobiphenyM-yl)oxy)-2-p^^ 
pyrrolidine -yl)-2-oxoethyl) methylamine, 

6-(l-acetyLpyrrolidin-2-yl)-5-((6-[[l,2,4]-oxadiazol-3.yl) pyridin-3-yl) 

oxy)-2-pyridin-2-yHH-benzimidazole, 

6-(l -acetylpyiroiidin-2-yl)-5-(4-(2-methyl.2H-tetrazol-5-yl) 

phenoxy)-2-pyrazin-2-yl-lH-benzimidazole, 

5-(l-acetyl-3-fluoropyrrolidin-2-yl)-6-(4-(methanesulphonyi) 

phenoxy)-2-pyridin-2-yl-l H-benzimidazole, 



©Rising Sun Communications Ltd 



http://www. risingsuruco. uk 



WO05-063738 



347 



Caution : Translation Standard is 
Post-Edited Machine Translation 



6-(l-acetylpyrrolidin-2^ 
oxy)-2-pyridin-2-yl-lH-benzimidazole, 
6-(l-acetyipyrrolidin-2-yl)-5-(4-(2-inethyl-2H-tetrazol--5-yl) 
phenoxy)-2-pyridin-2-y 1- 1 H-benzimidazole, 
5<l-acetyl-5-me%Ipyrrolidin-2-yl)-6-(4-(methanesulphonyl) 

phenoxy)-2-pyridin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyn-olidin-2^ 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 
6-(l-acetylpyrrolidin-2-yl)-5-(6^methoxyme%lpyridin-3-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

2-(2-{5-(4-[2-methyl-2H-tetrazol-5-yl3phenoxy)-2-pyridm-2-yl-lH-benzimida2ol-6-yl) 
pyrrolidin-l-yl)-2-oxo ethanol, 

2- (5-(4-(2-methyl-2H-tetrazol-5-yl)phenoxy)-2-pyridin-2-yl-lH-benzimidazol- 
pyrrolidine- 1 -carboxamide, 

5 *-((6-(l-acetylpyrrolidin-2-yl)-2-pyridm-2-yl- 1 H-benzimidazol-5-yl) 

oxy)-2H-l ,2'-bipyridin-2-one, 

3^4.((6-(l-acetylpynrolidi^^ 

phenyl)- 1 ,3-oxazolidin-2-one, 

6-(l-acetylpynx>lidin-2-yl)-5-((6-me^ 

6-(l -acetylpyrrolidin-2-yl)-5-((6-pyrazin-2-yl pyridin-3-yl) 

oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

6-(l-acetyl-3-fluoropyrrolidin-2-yl)-5-((2'-fluorobiphenyl-4-yl) 
oxy)-2-pyridin-2-yl- 1 H-benzimidazole, 

3- (4-((6-(l-acetylpyn*olidin^ oxy) 
phenyl)-l ,3-oxazolidin-2-one, 
6-(l-acetylpyrrolidin-2-yl)-2-p^^ 

oxy)-lH-benzimidazole, 

6-(l-acetylpyn:olidin-2-yl)-5-((6-(5-methyl-[l,2,4]-oxa 
oxy)-2-pyrazin-2-yl- 1 H-benzimidazole, 

l-(4-((6-(l -acetyl pyrrolidin-2-yl)-2-pyrazin-2-yl-lH-benzimidazol-5-yl) oxy) phenyl) ethanone, 

6-(l-acetylpyrrolidin-2-yl)-5-(4-(5-methyl-[l,2 > 4]-oxadiazol-3-yl) 

phenoxy)-2-pyrazin-2-yl-lH-benzimidazole, 

6-(l-acetyl-5-methylpym>lidin-2-y^ 

midazole, 

N-methyl-2-(2-(5-(4-[2-methyl-2H^^ 
pyrrolidin-l-yl)-2-oxo ethanamine, 

6-(l -acetyl-5-methylpyrrolidin-2-yl)-5-((6-(methoxymethyl) pyridin-3-yl) 
oxy)-2-pyrazin-2-yl-l H-benzimidazole, 



©Rising Sun Communications Ltd. 



hUptfwww.risingsun.co. uk 



WOOS-063738 



348 



Caution : Translation Standard is 
Post-Edited Machine Translation 



HI -(6<4-methanesulphonyl-phe^ 
hanone, 

1- (l-(6-(6-methanesulphonyl-p^ 

2- yl)-ethanone, 

l-(M6<6-ethanesulfonyl-pyridin-3-yloxy)-2-pyr^ 
)-ethanone, or 

1 "0 -(6-(6-ethanesulfonyl-pyri^^ 
lidin-2-yl)-ethanone. 

20. A medicinal composition comprising the following (l)-(3) to be used for therapy, prevention 
and/or delay of onset of type II diabetes mellitus; 

(1) a compound in accordance with any one of Claims 1-19, 

(2) a compound of 1 or 2 or more, selected from the group comprising following (a)-(h), 

(a) other glucokinase activator, 

(b) bis-guanide, 

(c) PPAR agonist, 

(d) insulin, 

(e) somatostatin, 

(f) ct~glucosidase inhibitor, 

(g) insulin, and 

(h) DPF-IV (dipeptidyl peptidase IV) inhibitor 

(3) a pharmacologically acceptable carrier. 

21. A glucokinase activator containing as effective ingredient a compound in accordance with 
any one of Claims 1-19 or pharmacologically acceptable salts thereof. 

22. A therapeutic and/or preventive agriet of diabetes mellitus containing as effective ingredient a 
compound in accordance with any one of Claims 1-20 or pharmacologically acceptable salts 
thereof. 

23. A therapeutic and/or preventive agnet of obesity containing as effective ingredient a 
compound in accordance with any one of Claims 1-20 or pharmacologically acceptable salts 
thereof. 
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